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PROCEEDTNq_S

MR. CARTER:  Let 's  go on the record,  and we ' l l

start with some preliminary introductory remarks. First,

for those of you who are new to this process, th is is the

third day of the informal conference in the matter of

permit renewal for the Bear Canyon Mine, Co-Op Mining

Company,  Emery County ,  Utah,  Cause No.  ACT/015f025.

And I 'd l ike to start out by thanking everyone

for making the extraordinary efforts that were necessary

to qet here today so that we could continue the hearing.

This has been di f f icul t  to schedule.  and I  just  want to

let you know I very much appreciate everyone making their

schedules f i t ,  so that we could do this.  I t  was looking

l ike we wouldn' t  be able to get together easi ly unt i l

April sometiill€. so il m very pleased that you were able

to do that. And thank you. I appreciate that.

! ' i le ' re here, I  th ink,  a. t r  €ssent ial ly,  the

request  o f  co-op.  At  the c lose o f  our  las t  sess ion|  r

asked the question the water users had indicated that

they had nothing further to present as a case in chief ,

if you wil l  and r asked co-op if co-op was interested

in presenting information to me as part of the informal

conf erence; they indicated t,hey were r so we're here f or

that purpose init ial ly, and certainly for any other

comments or information people want to submit. But with
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thatr  I ' I1 turn i t  over to Mr.  Hansen to tel l  me what

he 'd  l i ke  t o  do .

MR. HANSEN: We have four witnesses this

morning. And I would l ike to begin by call ing Charles

Reyno1ds.

MR. CARTER: A11 right.

MR. HANSEN: Are we recording?

MR. CARTER: lile are . Just f or everyone ' s

informationr w€ have a court reporter with us this

morning, so we'l l  take a verbatim transcript as we have

in the past several  days.

CHARLES REYNOLDS,

called as a witness for and on behalf of Co-Op Mining

Company, was examined and testif ied as follows:

EXAITIINATION

BY MR. HANSEN:

A Would you please give your name for the

record.

A My name is Charles Reynolds.

0 Where are you employed?

A I'm employed with Co-Op Mining Company at the

Bear Canyon Mine.

A Is Co-Op Mining Company your employer?

A  Yes .

A  Tha t ' s  a  change .
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A Yeah. I have worked for Mangum Engineering

Consultants in the past also, doing doing consult, ing

work for Co-Op.

0 And how long did you do the consulting work

for Co-Op for Mangum Engineering?

A I 've been involved with Co-Op's compl iance

program since 1"99L I about June of 19 9 L .

A Did that include helping to prepare and review

the permits?

A Yes,  that  d id .

0 And is that sti l l  your responsibil i ty since

you've been employed by the Co-Op Mine?

A  Yes ,  i t  i s .

A Did you review this current permit application?

A  Yes .

A Did your review include the hydroloqy portion

of the permit application?

A Yes, i t  d id,  to the extent that in

evaluating the work that was being done for us by the

consu l tants .

A Did you evaluate the contents of the permit to

determine whether they satisfied the regurations?

A Yes ,  I  d id .

A And do they?

A Yes,  they do.
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MR. SMfTHs I  would  ob jec t  to  that .  I  don ' t

know that 's  a  lega l  conc lus ion.

I ' ve  been do ing too many t r ia ls ,  J im.  I 'm

sorry.

MR. HANSEN: This is an informal conference.

This witness can test i fy to his understanding.

MR. SMfTH: We'I l  go ahead and do that wi th

that understanding.

MR. CARTERI Okay. Thank you.

MR. APPEL: ft would help if the questions

were asked pertaining to his understanding.

MR. CARTER: Vi le l l ,  I '11 factor that in those

considerat ions.

MR. HAI{SEN: You ' re welcome to cross-examine

him.

A (BY MR. HAI{SEN) Can you give us a l i tt le bit

of a baekground about the mine, the mining operation, and

so on?

A Yes.  I ' ve  been invo lved wi th  Co-Op's

compl iance program since lggl- .  During that t ime, we've

we have put together an extensive compliance program

to ensure that the mine stays in compliance. This has

incruded weekry inspections of both surface and

underground areas to make sure that they remain in

compliance. we do have a person employed full-t ime just
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in maintaining the compliance issues on the surface.

then I also oversee the compliance for underground to

extent that it i t  involves the SMCRA regulations.

We've as we've mined north in the Bl ind

Canyon Seamr w€ encountered the mine rdas very

signi f icant ly dry for let 's see about the f i rst

eight years of  mining. I t  was in ear ly 1990 when we

first began encountering water on the north end, which

the the other witnesses who fol low me wi l l  d iscuss a

little bit more of the the hydrology involved in that

water .

But other than that, both our Blind Canyon

Seam and our Tank Seam have been extremely dry mines with

very l i tt le water encountered, with the exception of the

wat,er that comes out of the channel which r mentioned

wi l l  be discussed further by the other witnesses.

Since that t ime, we've we did obtain a

discharge permit, and that mine water discharge is

monitored monthly and to ensure that that is in

compliance with all of the required standards of our

permit.

We do have an extensive water monitoring

program with the other water the other springs, Bear

Creek, and water in the mine that we do monitor

quarter ly.  And, in fact ,  in the case of the two cul inary

I

And

the
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springs, Birch and Big Bear Springs, we were actually

taking monthly baseline samples for several years through

L992 and L993. And we also col lected quarter ly basel ine

informat ion on those spr ings. L994 and '95, dur ing that

t ime, we've dur ing that monitor ing we've never

observed any impacts to the water quality. We do

cont inue to monitor those spr ings. They're a part  of  our

regular compliance monitoring program.

A Have you ever observed the surface conditions

at the west fan portal to the mine?

A Yes ,  I  have .

A Is there any evidence there of discharge out

that portal?

A  No .

MR. HANSEN: No further quest ions.

MR. CARTER: Okay. Mr.  Appe1.

EXAII{INATION

BY MR. APPEL:

A Mr. Reynolds, you indicated that you reviewed

and assisted in the preparation of the current permit

application?

A  Yes .

A Who assisted you with that?

A The assisted by Kim Mangum, who's a

l icensed professional engineer,  and arso EarthFax
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Engineering as a consultant, doing all the PHC work and

the hydrogeologic evaluation of the permit.

A Okay. Which people at EarthFax did you

A We were init ial ly assisted by John Garr and

Rich White.  In the last  year,  Mr.  Garr has lef t  the

employment of EarthFax, and Chris Hansen has picked up

the work that he would do.

A Okay. And who was in charge of collecting

f ie ld data for that ef fort?

A John Garr collected much of the field data for

the PHC. The actual  water sampl ingr I 've in the past

I 've done that personally on the other springs, taken

regular quarterly samples. And then the most of the

data for the PHc was collected by EarthFax in the the

work that was done underground in evaluating the monitor

weI ls,  col lect ing basel ine data from those we1ls and the

design and placement of  the we1ls.

a Was that done by Mr. Garr?

A Mr. Garr and Mr. Rich White.

A Who did the physical work in the field?

A Mr. Garr did much of the physical work in the

f ie ld.  The wel ls were also instal led by a l icensed wel l

dri l ler, zimmerman hlell service, that did the actual

instal lat ion work on those.

And those are the monitoring wells reguired by
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the DOGM in  L991?

A  Yes .

A Are they sti l l  functioning?

A Yes,  they are .

A All three of them?

A One of them was in an area that has since been

re-treat mine, and that was replaced by a fourth well,

one that when that well was no longer accessibler w€

did dr i l l  a fourth weII  to replace that.

0 And they are continuously providing monitoring

data?

A Yes,  they are .

0 Have they been since Lg91?

A The wells were the work on the wells were

actually completed in Lg92 and they've been monitored

quarter ly for qual i ty data let 's see beginni t tg in

1993. The ini t ia l  basel ine data was taken from them in

'92 and they've been monitored cont inuously s ince 1993.

A I think you testif ied that your involvement

began in L991. Did you have any invorvement with the

mine operat ion pr ior to LggL?

A f  don ' t  I  d idn ' t  have any d i rec t

invorvement. r do maintain, keep track of arr the

records for the mine, which would include records of what

went on prior to that.
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forA Okay. You mentioned that the mine was dry

eight years pr ior to 1990. Is that a correct date?

A Let '  s see. I t  was I  bel ieve i t  was ei ther

in,  I  th ink,  November of  '89 Novemb€rr December of  '89

when we first began encountering water on that north

end. There was some water there. There were minor roof

drippers r fairly small f lows ranging from 8 gallon a

minute to 40 ga1lon a minute.

a And then in late L989, you encountered

noticeably larger f lows in the mine?

A Yes. They they when we init ial ly

encountered them, they were f lowing let 's see. f 'm

just, recall ing off the top of my head. We do have

they were flowing around LzO gallon a minute when rde

first encountered water on the north end near that

channel .

0 And there had been next to no flow before that?

A Yes. Let '  s see. There had been there had

been -- when we first went in the mine, there was some

water f lowing near the surface. It varied between 8 and

40 gal lon a minute.

A And am I correct that you keep track of the

records concerning water encountered in the mine?

A  Yes .

Has the mine ever been dry since then?
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A  No .

a Has the flow ever gone below 30 gallons per

minute in the mine?

A  No .

a What '  s the lowest f low you've experienced in

the mine s ince Lg8g?

A Let' s see. T$e did it did drop down t,o

around 80 gal lon a minute in l -991 and then also again in

L992. This this occurred wel l ,  what happened is,

as we'd advance northr Ers we were approaching that

channel,  they'd mine for a few months, and because of the

quarity of the coal, they would have to stop mining in

that section and move to another section for a while in

order to blend the coal  qual i t ies togeth€r.

And we did notice that as we pushed forward,

as a section would sit, the flows would decrease coming

out of  the sect ion. And then as we'd cont inue advancing

northr they went up again to a certain extent. And each

time we stopped mining, f lows would steadily decline.

A Okay. You were reading from some sort of a

chart that indicates in-mine flows?

A  Yes .

A Could you tel l  us

averag1e f lows? I don't know

make this an exhibit or not.

what the do you have

if  Mr.  Hansen intends to
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DR. MAYO! I t  wi l t  be an exhibi t .

MR. APPEL: Okay,

A (BY MR. APPEL) TeII  me what the f lows w€r€.

You ment ioned '92 and '93 low f lows. Can you teI I  me

what the low and high flows you encountered rrrere from

1990 through the present?

A Yeah. The low flows were we had low

frow was about 8L gal lon a minute in February of  '9L.

AIso, in October '92 i t  measured about 82 gal lon a

minute. when we init ial ly hit i t , i t  was flowing at L20

gallon a minute. As we advanced northward, it increased

up to about L40 gallon a minute the first t ime, and then

the second time it went up to about between 120 and

LBO ga l lon a  minute .

We did encounter some water init ial ly over on

the east s ide against the fau1t,  near Bear Canyon Fault ,

which was our point sBc-LO. That was encountered in

' 92. As we when we f irst hit t,he channel, i t

init iarry the init ial frows that we ran into were

about 250 gallon a minute, which immediately dropped off

to within a couple years it was flowing at about 2a

gallon a minute on that side. The signif icant amount of

f low has always been coming from the north channel.

Current ly,  i t 's  f lowing at about L25, 130 gal lon a minute.

0 When you say "the north channel, " what are you
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referr ing to?

MR. HANSEN: We'l l  get into that more with

another witness.

THE TilITNESS : I 'm ref erring to a geologic

channel we've encountered on the north end of our mine

which appears to be the source of the majority of the

f low coming int,o the mine. That channel would be

character ized and discussed by other witnesses.

0 (BY IqR. APPEL) When you were testifying, I

believe, on day one of this hearing, you mentioned that

there was a period of t ime during which water was

discharged into the old workings for about a year and a

half .  When did that begin?

A I t  began in at  the f i rst  of  1990, short ly

aft,er we f irst encountered the water. There was

discharge into the old workings of the mine up unti l  we

got our we were permitted to discharge into Bear Creek

at the beginnittg of l-99L, I believe it was. And that was

pretty much discontinued discharge into the o1d

workings at  the end of '91 and beginning of  '92, at

the request of the Divisiorr.

A You mentioned that you had an extensive

monitoring program. could you explain which sources

you've monitored and where they're located?

A Yes. We we have three surface water
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monitoring points. One is in Bear Creek above the mine

si te.  The other '  s in Bear Creek below the mine si te.

And then we do have a third monitoring point in Right

Fork of Bear Canyon above the mine site.

Groundwater monitor points include Birch

Spring, Big Bear Spring, and we have a creek well near

Bear Creek on the surface. And then we have four

monitoring points underground in the Blind canyon seam.

One is SBC-9, which is where the signif icant amounts of

the flow come in. we also monitor the three monitor

wells underground. And we at the beginning of this

yearr w€ have encountered some minor f lows flowing out of

our gob that we have begun monitoring as a fifth

monitoring point.

A And how many years have these been uti l ized,

these particular points?

A Birch Spring and Big Bear Spring have been

monitored, r  bel ieve, s ince Lggl is the oldest data

that r have in my fi les that i lve located. The sBc-g

begin monitoring in L990, when we first encountered that

water.

We did have some monitoring points, SBC-7 and

sBc-8, which were monitored up t i l l  'g l -  that were the

smaller f lows near the surface which eventually dried

uP. They were monitored beginning I believe the
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oldest data,  there again,  was L984 that I  have on f i le.

And they were monitored through L990 and L99t t when they

dr ied up.

SBC-9 has been monitored continuously since

L990, and. i t 's  st i l l  being monitored. Monitor wel ls

underground have been monitored since t992 | which is when

t,hey were installed.

A Are you reading f rom somethittg that' s going to

become an exhibit?

A I 'm just  recal l ing out of  memory. The mine

flow data that I was just Iooking at with SBC-9, I

believe the graph wil l  become an exhibit.

A Okay. Now, I  th ink that in response to Mr.

Hansen 's  guest ion,  you sa id  that  a t  least  fo r  a  t imel

you've been able to discern no impact,s to water quality.

Is that a fair statement?

A  Yes .

0 Are you also testifying that there have been

no impacts to water quantity?

A Yes, there have been not been.

a Ever?

A  Yes .

MR.  APPEL:  Tha t ' s  a l l  I  have .

MR. SMITH: I  do have a few quest ions.
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E.XATI{INATTON

BY MR. SMITH:

A Mr. Reynolds, now f just want to understand:

You began working with the mine in L990. Is that the year?

A  1991 .

0 Okay. L99L. Did you have any associat ion

with the mine before that t ime?

A  No .

A So when we try to divide between what you may

know from learning or what you may know from personal

knowledge, your personal knowledge starts in L99l; is

that correct?

A  Tha t ' s  co r rec t .

A Now, are you aware of any subsidence around

the Bear Canyon Mine?

A Yes, I  oJn.

A And could you teII me where the subsidence is

located?

A We've we've had some subsidence holes that

have been

of Bl ind Canyon Seam. I t 's  in the qui te high up in

the dra inage.  Let 's  see.  Just  east  o f  B l ind canyon.  r

guess it is a drainage above Birch Spring. That that

subsidence was repaired and mitigation was provided for

in  L994 and L995.  That  has s ince been sea led.
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There is also we have recently come to my

attention there is some subsidence in Blind Canyon that

is associat,ed with the o1d Trail canyon Mine that, near

as we can teI l ,  has been there for s ince pr ior to

SMCRA, been there for some time.

A Now, is the o1d Trail Canyon Mine is that

part of your current permit area?

A That 's a separate permit  area from the Bear

Canyon Mine.

0 Okay. So that 's a separate permit  area. So

Iet 's ta lk about just  the subsidence that you said east

of Blind Canyon. That area, is that subsidence?

A Uh-huh (Af f irrnative ) .

0 Hotr big of an area are we talking about for

subsidence?

A The actual area that was impacted by the

surface, i t '  s fa ir ly smal l  area i t  actual ly consisted

of there was a hole that came to the surface. rt was

about LB feet let 's see about LZ to 18 feet

diamet€r. And then there was also three sinkholes which

formed one in the bottom of the drainage, and the

other is up on the slope the slope west of the

drainage, which atl of those were repaired and fi l led

i n .

A So they've been repaired by being f i l led in.
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Is that the repair that was done?

A Yes. And we also restored the drainage

channel and the drainage area going to the bottom of the

canyon.

A Any study made of the subsidence areas to see

if there was an impact on hydrology, that you're aware of?

A It we looked at it some. As far as the

impacL on t,he hydrology of subsidence in general, the

subsidence of the mine, that has been discussed in PHc

and looked at. That particular drainage has always been

dry. There are no springs up in that area which would

have been impacted by that the locali zed subsidence

there.

A I see. Any study on subsidence associated

with the Bear Canyon Mine beyond what we find in the PHC?

A No .

A So i f  there 's  any s tudy that 's  been done on

subsidence r w€ would f ind it in the pIIc if we looked

there

A  Yes .

A is that correct?

A Yes. The PHC does discuss the potent ial

the anticipated impacts due to subsidence.

A And you're not aware of any facts or

information or data or expert opinion beyond that that
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you I re going to present today or that Co-Op has

A  No .

0 on the issue of subsidence and the

hydroloqy?

A  No .

0 You said there was a compliance person for the

surface that worked for Co-Op Mine?

A We do have an individual employed doing all

the on-site maintenance, making sure ditches stay c1ean,

si l t  fences are maintained, curverts are kept f ree,

making sure that the drainage devices function correctly.

a  What 's  that  person 's  name?

A His name' s Marlow peters€fr .

A And he worked fuIl-t ime for Co-Op Mining?

A  Yes .

a Now, gettirg back to your experience, you said

you worked. for Mangum was it Mangum Engineering?

A  Yes .

A Did you work full-t ime for Co-Op as an

employee of Mangum on Co-op did you work fulI-t,ime on

Co-Op issues when you were employed by Mangum?

A Yes,  I  d id .  I ' ve  been on the s i te  a t  the

Co-Op Mine ful l - t ime since L99L

A  I  see .

A both in the emplolrment of Mangum
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Engineering and in the employment of Co-Op Mining.

0 Is there any connection between Mangum

Engineering and Co-Op Mining?

A No. They were just  hired I  wasn' t  h ired

with Mangum Engineering tiII L991". I believe Mangum

Engineering wasr actually employed by Co-Op as a

consu l tant  s ince la te  L988,  ear ly  l -989.

A Is Mangum sti l l  a consultant for Co-Op?

A He does do some consulting work. He does all

the reviewing of the engineering work that I do, all the

the certifying of my work.

0 But Mangum Engineering's completely separate

from Co-Op Mining?

A  Yeg .

0 Not owned by the same entities that own Co-Op

Mining?

A That '  s  cor rec t .

A I take it in your testimony you talked about

as you mined northr you began to encounter more water.

T'[as that your testimony?

A Yeah, in our North Main Sect ion.

A Okay.  Was that  I 'm sor ry .

A The primary flows came out of the North Main

Section. There was we also pushed what we call our

West Bleeder Section northward that we did not encounter
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This is not cross-examinat ion.

MR.  SMITH:  That 's  he lp fu l .  That  he lps  me

move ofl.

A (BY MR. SMITH) You mentioned water you

encountered in the mine,' correct?

A  Yes .

A And you measure all water that you encounter

in the mine or just the water that you discharge out of

the mine?

A We measure as best we can the water coming in

the mine. What the primary way we determine that is

by taking the water measurement of the water we discharge

as wel l  as the water we use, The actual  source of  the

water is spread. over such a large enough area it 's really

impossible to measure, make sure everything's measured as

it '  s coming in. But we do measure what gloes out.

A Okay* So I understand, you measure the

discharge of water?

Is that correct?

A  Yes .

A You need to say yes or no so we get it on our

record here.

A  Yes .

A And you measure the water you use in the mine?

A  Yes .
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A Did you notice any impacts on other water

sources during the time you were discharging water into

the old workings?

A  No ,  we  d i dn ' t .

a How about on water coming out other new places

around the mine?

A  No .

A Do you know why the Division asked you to quit

pumping water into the old workings?

A Some of the -- the employees felt that there

may be a potential for water seeping to the surface. And

they were concerned with the potential effect on the

springs and f elt that by discontinuing that, that rrould

eliminate that potential.

A Yeah. Who felt that way?

A Tom Munson was the hydrologist. As far as

speci f ic ways that they fel t ,  r  th ink you'd have to talk

to them.

A These are individuals employed by the Division

of OiI ,  Gas & Mining?

A  Yes .

A No one at Co-Op, I take ita

A That '  s correct.  The request or the the

request to evaluate that was made by Diane Nielsen. In

her division order at that t ime, her staff felt the best
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way to make sure make sure that there was no potential

was to simply eliminate that discharg1e.

a Did Co-Op ever do any studies to see if what

you've called the potential ever occurred?

A We have we have studied and evaluated the

data. And r know when the pHc was being generated, then

those issues were looked at and discussed in the PHc.

A So I 'd  a lso f ind those in  the PHC?

A Tha t ' s  co r rec t .

0 Any studies since that time?

A  No .

A !{hen was the work that went into the PHC?

When was the PHC completed? Do you recall when that was?

A fni t ia l ly,  i t  was completed in 1993. Ei ther

'92 or '93. And i t  was revised again in towards the

end of '93, when we submitted our apptication for mining

Tank Seam.

A Have there been any studies on PHC issues

since that t ime by Co-Op?

A We have done some isotopic evaluation, some

additional hydrologic evaluation in preparation for this

hearing

A  I  see .

A which will be presented by our other

wi tnesses.
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A I  guess that 's  what  we ' l I  hear  la ter  today?

A That '  s  cor rec t .

MR.  SMITH:  Okay.  That 's  a l l  I  have.  Thank

you .

MR. HAI{SEN: f have a few questions, but to

accontmodate Dr. Mayo' s schedule, r would l ike to reserve

them and get Dr. Mayo on now. we would call Dr. AIan Mayo.

MR.  APPELs , I 'm sor ry .  Mr .  Reyno1ds,  cou ld  I

ask one more question?

MR. CARTER: Sure.

MR. HAIISEN: We'd be happy to cal l  h im back.

MR. APPELI Why don' t  we cal l  h im back, then.

MR. HAI|SEN: Now or later. I '  d just as soon

you talk to him later.

MR.  SMITH:  As long as he 's  be ing ca l led

la ter ,  we ' l I  ta lk  to  h i rn  then.

MR. CARTER: Don' t  leave the room, Charles

or longer than f ive minutes . Let me put it that vray.

ALAN MAYO,

cal led as a witness for and on behalf  of  co-op Mining

Company, was examined and testif ied as follows:

EXATT,IINATION

BY MR. HANSENI

A Could you give your name for the record?

A My name is Alan Mayo, M-a-y-o.
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A And where are you employed?

A I 'm  a  p r i nc ipa l  o f  Mayo  &  Assoc ia tes .  I 'm  a

professor of hydrogeology at Brigham Young University.

0 Could you describe your educational background?

A I  have a  bachelor 's  and master 's  degrees in

geology, a Ph.D, in hydrogeology.

A Could you briefly describe your work background?

A f 've worked for several  years as an

environmental planner for the County of San Diego; worked

for a consulting firm in Georgia; taught at University of

Colorado, Colorado Springs, where I started my consulting

business; and am now teaching at BYU. I 've cont inued my

consult , ing business since then.

I have my business has done considerable

work in the coal  distr ict .  we've worked for skyl ine

Mine, SUFCO, Soldier Creek help me here

MR. ERIK PETERSEN: Genwal.

THE WITNESS: Genwal,  Energy West.  We're

doing work in colorado. so we have considerable

experience working dt, und.erstanding, and evaluating

hydrogeologic systems in the coal district in utah.

A (BY MR. HANSEN) Have you been in these

various mines?

I 've been in every one of these mines.

Have you been in the Co-Op Mine?a
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Visited the Co-Op Mine on November L3th I L996.

Describe for us what you saw at the Co-Op

Mine.

Should I just do you want me to take over?

I t ' s  an open-ended quest ion.

Okay. Let me start

A I would let it. be your show rather than mine.

A Okay. On November L3th we made a tour of

Co-Op Mine. And Erik Petersen and my staff and myself

made the visit of the mine. And we visited inside of

bot,h the Blind Canyon Seam and the Tank Seam. We also

visited Big Bear Spring and Birch Spring. And we also

made a quick tr ip out the portal  that 's been discussed at

considerable length.

My first observations going into the mine

first when we went into the Blind Canyon Seam was that it

was an incredibly dry mine. They were not mining in the

seam at this t imer so there was no dust suppression going

on. And fortunatelyr w€ were in the front vehicle, not

the second vehicle, so we had some visibil i ty.

As we approached the north end of the mine

if you can use the first graphic here so we went in

and approached the north end of the mine.

A Wou1d you point which is north and which is

south?

A

a
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A This is north going in this direction

( Indicating ) .

A Point out where .the entry portal is.

A I believe we came in here and went on up and

went in this direction and then went to here, then came

back and went over into here ( rndicating ) , okay? so this

area in here ( Indicat ing) was just  bone dry.

We looked up in the ceil ing of the mine to see

if there was any evidence r look for water having

dripped in the mine once the mine has been opened for a

whi le.  I  wanted tel l ta le s igns. You look for pyr i te

oxidat ion, the red rugt.

A For a quick break here, is this an accurate

depiction of the mine?

A As best as f  know.

A And where did the source data come from?

A This was actually actually a graphic that

EarthFax put together, so they should be the ones t<>

describe the graphic. But as best as r know, it looks

accurate.

MR. HAI{SEN: I would l ike to have this

admitted as an exhibit. you can do it now or r think

i t 'd be easier i f  we had i t  marked as an exhibi t ,  we get

i t  i n .

MR. CARTER: Let 's do that.
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MR. REYNOLDS: f might mention, the

information pertaining to information pertaining to

the mine on the map comes from our ventilation map, which

is what we submit to MSHA.

MR. CARTER: Is there going to be any diff iculty

with admitting this or do we need. more foundation?

MR. APPEL: $that ' s the purpose f or its

submis sion?

THE IiIITNESS: I 'm going to be describing the

hydrogeology, and this is going to be one of the exhibits

f  use to descr ibe that.

MR. APPEL: So i t 's  demonstrat ive?

THE WITNESS: Yes.

MR. SMITH: I  don' t  have I  don' t  have a

problem, as long as do you have copies of  th is for us?

MR. HANSEN: I don't know if we have a copy.

We can certainly make you orr€.

MR. SMITH: Yeah, I  th ink

MR. HANSEN: I don't have copies of your

Exh ib i ts  l t  2 t  3  e i ther .

MR. SMITH: WeIl ,  I 'm happy to provide them i f

you ask, Mark.

MR. HANSEN: I  haven' t  asked. I  know.

MR.  SMITH:  I 'd  l i ke  to  have a  copy o f  th is .

And r  th ink that 's typicar,  to be able to have a copy of
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exhibits.

I![R. HAI{SEN: Sure. Be happy to provide one.

MR. APPEL: fs that going to be No. L?

MR. HA}iISEN: Yes r w€ mark that Exhibit L I then.

THE WITNESS: Erik, do you want to do that?

Make it look nice.

MR. APPEL: For demonstrative purposes.

MR. CARTERs Sure. When we say

MR. APPEL: I  mean, we're not agreeing to the

accuracy of anything on there.

MR. CARTER: I understand.

THE WfTNESS: So we entered the mine and made

several stops, looking around for signs of water having

been in various parts of the mine. when we approached

this area r ight about in here (rndicat ing),  where the

lighter blue is, we started seeing roof drips not a

lot of roof drip but some roof dripping coming orr.

Then as we finally got to this area here

( rndicat ing )  --  i t '  s cal led a low coal area there was

clearly a sandstone seam I a sandstone channel in the roof

of the mine. And the channel came down and became

basical ly pinched off  the coal  bed. And in this

sandstone channel

A (BY MR. HANSEN) It comes down from above, not

coming from below?
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A From above. As you walk into the area, the

channel would be above your head; then it was coming down

in this fashion (  Indicat ing )  .

As we f inal ly reached the channel i tsel f ,  a

considerable amount of water was draining out of the

channel. And the first place we looked at it was in this

area in here ( Indicat ing).  And then subsequent lyr  we

came over and looked at it in this area over in over

in here ( fndicat ing).  So large quant i t ies of  water were

coming out of the channel, but the rest of the area was

really exceedingly dry,

We also went over and looked at the fault

gouge here ( Indicat ing).  And I  brought some of i t  wi th

il€r because we went and looked at the B1ind Canyon Fau1t,

and rocks r ight,  geologists br ing rocks. These are

ehunks of the fault gouge ( Indicating ) . And the gouge

itsel f  was dry.  r t  d idn' t  show signs of  real ly having a

Iot of water on it.

We did some sampling in here. And the

sampling that we did let 's f ind my second map.

MR, CARTER: Dr. Mayo, about where on the

fault would this have come from?

THE WfTNESS I lt 's going to come from right

he re  ( Ind i ca t i ng ) .

Right?
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MR. ERIK PETERSEN: Right.

THE WITNESS:  Right  here ( Ind icat ing) ,

A ( BY MR. HAI{SEN ) We ' re looking at another

exhibit now?

A We're looking at  another exhibi t ,

MR. HANSEN: Could we have this exhibit marked

Exhibit 2 for demonstrative purposes?

MR. CARTER: Sure.

THE WITNESS:  I t ' s  bas ica l ly  the same.  I t '  s

basically the same map, except it says "3rd West South"

on i t ,  so i t  ident i f ies some sampl ing locat ions.

MR. CARTER: AII r ight.

THE WfTNESS: I t 's  the same graphic,  though,

without the coloration for the water on it.

So the fault gouge was in here ( Indicating ) .

And we we took a look at the fault gouge there and

also collected a sample from a dri l l  hole which would

have been drilled through the Blind Canyon Seam, and

collected water out of that dri l l  hole and analyzed it

for carbon L4 and for tr it ium.

And then t,here was no water leaking through

the fault zone at this point right here ( rndicating ) .

But and l ike I say, the fault gouge was quite thick,

maybe l ike this ( rndicating ) , easy to get big chunks of

i t .  You didn' t  have to use a rock hammer. PuI l  i t  of f
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wit,h your hands.

A Dr. Mayo, the court reporter can't take down

th is

A Say L8 inches to 2 feet th ick.

MR. CARTER: And orientation of the fault,

roughly vertical?

THE I{ITNESS: Roughly vertical.

We then went to the 3rd West Bleeder area and

collected a roof drip sample and analyzed that also for

carbon L4 and for tritium. And this was water coming out

of the sandstone channel.

Then proceeded down to SBC-9 Source, which is

a dri l l  hole dri l led into the sandstone channel not quite

hor izonta l ly  inc l ined.  S1 ight ly  up.  I  be l ieve i t ' s

sl ight, ly up, isn' t  i t? yeah, s l ight ly up. And sampled

that for carbon L4 and for tr it ium as welI.

And then proceeded back to DH-2 and looked at

DH-2 and DH-2 was subsequently sampled for carbon L4 and

tritium as weII. Some development work had to be done to

purge the well and that sort of thing.

From there, then we proceeded to the overlyirrg

seam, which was also an incredibly dry dry seam, and

then went out t,he portal and went and looked at the twcl

spr ings.

So that kind of summarizes our mine tour. We
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went on what I 'd l ike to do now is to start to show

some of the results that that we have.

MR. CARTER: Let me ask one guestion so I can

envision this.  When you say "a channel,"  the thing that

comes to mind is a channel of l imited aerial extent 30

feet across or something l ike this. What you were

describing is, the channel was evident in the north ends

of both the ri,restern workings and the more easterly

workings r so r-

THE WITNESS: We envisioned this channel as

being an east-west channel that extends the entire length

of the open mine area. I t 's  a real ly large sandstone

channel .

MR. CARTER: So its orientation the flow,

then, would have been east-west

THE WITNESS: East-west.

MR. CARTER: -- rather than north-south?

THE WITNESS: That '  s correct.

Okay. A really large sandstone channel with a

lot of water in it. In many mines we encounter sandstone

channels and they'l l  have some water in it but not a lot

of water. And some of them wil l dri l l  up to the roof and

they'I1 encounter maybe two or three feet of saturated

zone of the channel and the upper part wil l  be dry. But

this was a very large channel and it has an awful lot of
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water in i t .

What I 'd l ike to do now is go over some of the

resul ts.  What we've done here this chart  ( Indicat ing)

summarizes the carbon L4 and trit ium analysis that was

done in the mine. Part of this data was presented by

Peter earl ier, and other portions tre have collected. The

Big Bear Spring, Li t t1e Bear Spring, Birch Spring, etc.

these are data that Peter had presented, and these

are essent ial ly out of  one of his f igures.

Some of the other data we've collected

carbon L4 on SBC-9 Source, 3rd trrlest South, 3rd West

Bleeder,  and DH-z. SBC-9 Source is the sandstone channel

and i t '  s here (  Indicat ing )  .  I t '  s the dr i l l  hole that

goes Ep. 3rd West Bleeder,  of  course, would be here

( rndicating ) , The 3rd tritest south is goes through the

faul t  r  so that '  s actual ly col lect ing water on the other

side of  the faul t  zone. Then DH-2 is col lect ing out of

the sandstone beneath the coal s€Etrn.

Illhat we find here found some reaIly

interest ing resul ts.  we also resampled and r  bel ieve

th is  is  one that  Mr .  peter  N ie lsen had donez 2 .2  TU.

Is that correct? Yeah.

We went through and resampled that and sent

that to the mining tritium laboratory and came up with

ze ro  TUs .
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MR. HANSEN: Can we get this marked as Exhibit

3? fn fact, to avoid confusion, can we have the Co-Op

Mine exhibi ts begin with ' 'C'  C-L ,  C-2, C-3?

MR. CARTER:  F ine.  Let 's  do that .

THE WITNESS: What we found we found some

really interesting things. First of all r w€ found that

the water on the west side of the Blind Canyon Fault has

a groundwater age somewhere in the neighborhood of 51000

years. And this is the oldest water that we found in the

area. I t 's  considerably older than the water that we

f ind in the sandstone channel and i t 's  considerably older

than the water that we find in the sandy horizon beneath

the coal  seam.

0 (BY MR. HANSEN) Now, this is the water to the

west of  the faul t?

A The west of the B1ind Canyon Fault I eorrect.

A Outside of  the area that 's being mined?

A That '  s correct.  This is water outside of  the

area being mined.

We found that the water in the sandstone

channel appears to have a groundwater age of somewhere in

the neighborhood of 1rs00 years.  And i t 's  a large volume

of water. And when we saw such a large volume of water

in a fair ly young fair ly young age, i t 's  pret ty c lear

that some of this water is moving somewhere, because it 's
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not uncommon for us to f ind in mines water that's ten to

twenty thousand years old in some of these overlying

sandstone channels.

So this is relative to other mines that we

findr this is younger water and large volume of waterr so

the water we've got some movement of  water,  and I '11

talk about our analysis on that movement of water.

We find that the water in that overlying

sandstone channel has a slightly different age than the

water underly ing the coal  seam, which is about Lr000

years .

Okay. So those are just some raw data that

we've come up with in terms to help us to start to

understand how the system works.

The next thing we didr w€ wanted to get some

idea of f low rates related to the sandstone channel, and

so we required from Co-Op their data on discharge related

to the sandstone channel.  And this hydrograph here's

the hydrograph of the discharge along that sandstone

channel ( fndicat ing).  The ear ly part  of  the hydrograph

represents we believe represents water which, the

associated water, was draining out of the l ighter blue

area on Exhibi t  C-L.

And what was our understanding and Mr.

Reynolds can verify this is that they were mining up
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into this area ( Indicating ) , they were getting increased

roof drips out of out of the roof. And this area had

a l itt le too much ash in it, so they would mine here,

take some coal r go blend it with some other coal.

And as they were mining in that area, then

they would get increased flows out of it. Then as they

would back out, the flow rate would decline. Then they

would mine some more into it and the flow would go up.

And as they'd back clut ,  the f  low rate would decl ine.

There' s water clearly coming out of the ro<lf .

And. we believe, in all l ikelihood, the sandstone channel

will have the main body of the channel and there will be

an overbank area up above which is what you're

encounter ing in the l ight blue area. So i t 's  real ly a

broad-based channel as wel l  as being a long channel.

On April 27t.h is when they first mined right

up to the portion of the sandstone channel that starts

dropping down and pinching off the coal bed. When they

encountered that, the flow rate went up substantially.

They have mined up to that, and the location's shown on

the map on C-l where the mine working's right up to the

channel. Then they haven't done any mining in there for

a considerable period of t ime.

All we see is, the hydrograph of the discharge

out of this channel is dropping off. And it looks to us
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as if that they've already dewatered a substantial amount

of the water out of  th is channel.  f f  we project th is

hydrograph and let it decline to back down to a

near-zero drip rate, it probably wil l  not I would not

want to draw a line at a straight line through this

data and come down to the zero l ine because it ' l l

probably approach an asymptotic value. It 's the shape of

a curve.

Anyuay, they've dewatered a substantial amount

of water out of this channel. And this water has an age

in within the neighborhood of,  say ,  L 1500 years.

We wanted to, then, get an idea of "Vfe1l, what

does al l  th is mean? "

MR. HANSENT Have we marked this discharge

graph as Exhibit C-4?

MR. CARTER: Let 's do that.

THE WITNESS: You knowr f,y immediate concern

was:  Here I  ' ve  got  a  rea l ly  la rge channel .  I t '  s

discharging an awful  lot  of  water and the age isn' t  too

terr ib ly old.  we've got to have water in this thing

that 's f lowing somewhere. r t 's  part  of  a f low system.

You know, f low system's got a recharge source. r t 's  got

a flow path and a discharge. And r get some really o1d

waters in these mines and not much f low. r 'm content.

we got some there in the pleistocene and i t 's  s i t t ing
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around.

But in this one, water 's f lowing and I  wanted

to know somethittg about "We11, what could this possibly

mean in terms of discharge to the outside world? " if i t

were. I t 's  not c lear to me where this water is actual ly

flowing to. But f wanted to do some calculations to try

to understand. lvell , let '  s assume that it '  s f lowing to

the outside world instead. of f lowing along this channel

then continuing to stay in the subsurface. so we did

some calculat ions. We've made a l i t t Ie cartoon here.

Made a l i tt le cartoon. The width of the

channel certainly not to scale, but certainly to give

us some idea of what this thing migtrt be looking l ike.

This is a map view. of courser w€ have the sandstone

channel.  I t  has some l ink.  I t 's  bounded by some faul ts.

I t 's  my view that in this part  of  the wor1d,

the Blind canyon Fault is really a no-flow barrier to

flow. so r feel comfortable about that. The length on

the other end when i t  gets to the Bear Canyon Fault ,  i t 's

l ikely to have been displaced because the displacement

along that fault is so great there are some boundaries to

the width of this thing.

MR. CARTER: Can f ask you a question?

THE WITNESS: Sure.

MR. CARTER: The 3rd West South that is,
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the IileIl that sampled water on the west side of the fault

did you run into hydrostatic head? What I 'm asking

is,  Is the faul t  an aquiclude in the sense that there's

standing water on the west side of the fault under

pressure of some sort and you poke through the two feet

of gouge and qot f low?

THE WITNESS:  The dr i l l  ho le ,  i t ' s  hor izonta l .

MR. REYNOLDSI It goes

THE WITNESS: sl ight ly up.

MR. REYNCILDS: stightly up.

THE WITNESS: So there has to be enough head

to let  water f low out.  But i t  wasn' t  l ike a garden

hose. Water is squir t ing out of  th is thing.

IqR. CARTER: But there was water on the west

side and no water on the east side at the point you

sampled?

THE WITNESS: Where we sampled, that 's

correct. And sor you know, r feel pretty confident, €rt

least in that part of the world, the Blind Canyon Fau1t,

where the coal seams are, is not transmitt ing water. so

let me get some idea of what may be happening in t,erms of

the natural f lux of water r ot f low of water, through this

channel area.

And so we did a pretty simple calculation.

Firstr we took and calculated how much water has
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discharged out of the channel Lcl date. And to dater w€

trave had somewhere in the neighborhood of 9.6 X L08

gal lons. A lot  of  water has come out of  the channel.

MR.  CARTER:  So  9 .6  X  tOBe

THE WITNESST Yes, which would be nine hundred

sixty-eight almost a bi l l ion gal lons of  water.

A (BY MR. HANSEN) Has come out or is in the

channel ?

A Has discharged.

0 Your calculation shows

A I 'm sorry.  HaIf .  Am I  doing this wrong?

Yes. Half  of  that.  A hal f  a bi l l ion gal lons of  water

has discharged out of  the channel.

I then looked at this hydrograph and tried to

get some idea how much water might be in this channel.

And it appears to me that if this hydrograph continues to

deeline the way it is, i t would be a reasonable

assumption that approximately half the water has already

discharged out of the channel, another half is left to

discharge out of  the channel.

I f  that 's the case, then I  have some idea of

how much water the channer held before the mining

encountered it. And by doubling that half a mil l ion

half  a bi l l ion galrons of  water to almost a bi l l ion

gallons of water and dividing it by the mean age of the
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water, I get a f lux rate of water f lowing through this

channel and discharging out at some location of in the

neighborhood of L.2 gal lons per minute.

Now, when you take a large quantity of water

and we think of it in terms of the time frame of our own

experience you know, the leaking toilet or the

dripping facet you know, that's a short t ime frame.

But when you think of  i t  in terms of 1,500 years and you

calculate out the number of minutes that you have,

suddenly the flow rates go way down.

And so that 's the kind of  f lux that appears to

us is a reasonable number for water to be flowing through

this. And that becomes signif icant because if this water

the flow of this 'water would naturally appear to the

outer world somewhere, that.s the kind of amount

quantit ies of water that would be discharging at some

spring somewhere. So

0 At a spring or

A Vilherever, To a creek. Whatever the location.

A Could it discharge to the surface and simply

ef f lo resce?

A I t  could discharqe to the surface. Depending

on how i t '  s discharging to the surface, i t  could go up as

evapotranspiration. And I 'm not making any claims where

this water went.  I 'm just  s imply t ry ing to get an idea
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particularly when you start factoring in volumes of water

which may be involved.

MR. HAI{SEN: Can we mark this as Exhibit C-5

so we don ' t  lose t rack?

THE WITNESS: Okay, So that 's what we have

worked up with with the looking at the isotopic

data. So what I 'd l ike to do now is how f  envis ion the

flovr system inside of the mine and what it might mean.

And I would l ike to talk briefly about the two springs in

question and what \de've looked at in terms of the two

springs in quest ion.

Because the mine the roof of the mine is

dry and has all appearances of not transmitt ing

substant ial  quant i t ies of  water,  and even after i t 's  been

opened doesn't have the appearance of transmitt ing

substantial quantit ies of water unti l  we ltet in the

northern area where this sandstone channel is, I f ind it

d i f f icul t  to bel ieve that you'd real ly be gett ing any

appreciable recharge from the overlying bedrock at the

surface down through the mine to the underlying

formations, because we just don't have any evidence of

water vertically f lowing through there.

PIus r you have the problem of how do you get

water through these coal seams. But just looking in

t,erms of potential water coming through the roof r we
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don't see any evidence that there really has been any

appreciable amount of vertical recharge in that portion

of the mine.

I don't see any evidence that there is a

hydrologic connection between the various coal seams in

the portions of the mine that are completely dry. ft

appears to me that the Blind Canyon Fault does not

transmit water, in other words, acts as a barrier for

groundwater which will be in overlying rocks and likely

underlying rocks associated with the coal seams. It is

l ikely that the large fault up Bear Canyon is also

inhihits the flow of groundwater.

So we have a system in here in which we've got

some mechanism for recharging at a slow rate I L.2 gallons

a minute. This channel,  th is east-west channel that

channel is hydrologically not connected to other

hydrologic systems within the mine. And if we look at

the ages of the waterr we look at the age of the water in

DH-2 relative to the age of the water in the overlying

channel, the water in the channel really is pretty much

older than the water that, we find in DH-2.

Okay. So that 's k ind of  the view that f  have

of what '  s going on inside of  the mine.

We then went and looked at Big Bear Spring.

And B ig  Bear  spr ing 's  an in terest ing spr ing.  r t ' s  near
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the creek. If you were to track chase out the contact

of the sandstone that Big Bear Spring discharges from and

you were to walk that contact out, next thing you know,

you ' re  in  Bear  Creek.

And the rocks that are fractured in that area

the fracturing of that sandstone you know, it 's my

view that that stream or that creek that spring has a

pretty good hydrologic connection with the creek. And

we'II present some testimony later to talk about the

relationship between the hydrograph in that one and the

hydrograph of what goes on in the creek. And I wil l  I

won't touch upon that any more other than my observation

is, it looks l ike you have a really good opportunity for

a hydrologic connection in that area and I 'm hard-pressed

when I go in the mine to find how am I going to be

gett ing these mining act iv i t ies to be af fect ing what 's

going on at Big Bear.

Birch Spring is a water that has some age to

i t ,  and i t 's  a water that has i f  I  f ind the r ight

number here water that it 's in the neighborhood of

11900 years a smal l  amount i t 's  a smal l  amount

of tr it ium, which may or may not indicate that you've got

a component of some modern water in this thing.

I  don ' t  see that  there 's  a  hydro log ic

connection. And r have a hard time visualizing the
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hydrologic connection between Birch Spring and where they

have actually encountered t,he large quantity of water in

the mine r which is that sandstone channel. And because

of the fault ing of the Blind Canyon Fau1t and the I

just  don' t  qui te see how we get th is connect ion, to go

from this basical ly 1rSo0-year-old water and then go

through basical ly 1r000-year-o1d water ly ing beneath that

and then have the water discharge out at Birch Spring.

A (BY MR. HANSEN) Didn' t  you say this was

5r 00O-year-old water?

A We've got  we 've got  1r5O0-year-o ld  water  in

the channel .  We've got  Lr }OO-year-o ld  water  in  the

sandstone that 's beneath the channel.  And i t  appears

that there's l ikely a hydrologic disconnect between this

channel and that sandstone beneath it. And there wil l  be

other testimony that wil l  be presented that wil l  be

talking about that sandst,one beneath it. r won't go into

any detail on that. Those kinds of connections we

don't really see that evidence that I l ike to see to make

that type of connection.

I  won' t  ta lk about Birch Spring any more.

I '11 let  others talk about what the physical ly what

you see when you go to Birch Spring and some ideas about

tha t .

So that 's k ind of  I  th ink that is about al l
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I real ly need to say.

MR. CARTER: Okay. Thank you. Questions?

Quest ions ?

Mr. Hansen, anything further?

MR. HAIISEN 3 No.

MR. CARTER: Al l  r ight.  Mr.  Appel.  Mr.  Smith.

MR.  SMITH:  I  guess I '1 I  go ahead and ask a

few quest ions f i rst .

EXATT{INATTON

BY MR. SMITH:

A You've been retained by Co-Opr os f

und.erstand, Dr. Mayo?

A That '  s  cor rec t .

A And what were you retained specif ically to do?

A To help them evaluate the origins and sources

of water that they're encountering in the mine and to

look at the springs and tcl help them to understand any

relationship that may exist between the hydrogeologic

system that we find inside of the mine and the hydrologic

systems which are causing the discharge at the two springs.

a Okay. Nowr yotr did visit the mine?

A  Yes .

A And you spent approximately how long inside

the mine? |

A Oh, three or four hours.
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0 And which parts of the mine did you visit?

Did you go through the whole mine? Can we just take a

minute and look at the chart? Show us which ones

A Enters through here ( fndicating ) . f believe

we made a turn,  went through here ( Indicat ing).  Came

along here ( fnd icat ing) ,  v is i ted the fau1t ,  v is i ted the

face of the channel, came back and visited in here

(Indicat ing),  then went up to the over ly ing Tank Seam'

And I don't think we have a graphic of the Tank Seam. Is

it down here? And then visited get myself oriented

I believe we went to about in here, in the Tank Seam

( fndicating ) .

MR. CARTER: May I ask a question? Did the

Tank Seam workings extend as far north as the Blind

Canyon Seam workings?

MR. REYNOLDS: Not qui te '  no.

MR. CARTER: But close?

MR. REYNOLDS: Close.

MR. CARTER: Five hundred feet? A thousand

fee t?  I 'm  so r ry .

MR.  REYNOLDS:  Yeah,  there  was le t 's  s€€.

There's roughly a l i t t le over a thousand foot di f ference.

MR. CARTER: All r ight.

THE WITNESS: We didn' t  see evidence of roof

drip water coming out the Tank Seam. And it 's my

I
t
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that let  me back up. I f  i t 's  not discharging out of

there, then they wouldn' t  measure i t .  And i f  i t 's  not

discharging out of there, then we don't have any evidence

of there being water in there.

A But all they measure let me make sure f

understand make sure you understand my question all

they measure is what, they discharge outside of the mine;

is that correct? and what they use inside the minel

is that correct?

A Process water and discharge water. That is

cor rec t .

There are no measurements of any other water?

You have to understand the water doesn't i f

there 's  water  in  a  mine,  i t ' s  e i ther  f i l l ing  up a  down-

grad ing end o f  the mine or  i t ' s  they ' re  us ing i t  as

process water  or  i t ' s  d ischarg ing.

A Or it 's moving into other parts of the mine

that maybe aren't being worked?

A Well, at some point, I would assume that if

you have any substantial water in there, you would fi l l

that up. I \i/as just in a mine where they had where we

encountered a fault and suddenly after, this mine was

f ull of \r'rater.

A Okay. Now, also, does rnrater come out with the

coal when the coal 's mined?

a
A
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A That 's  the process water  and that 's  par t  o f

the process water they keep track of .

0 How do they measure that water?

A  You ' I l  have  to  ask  Mr .  Reyno lds ,  and  he ' I I

he's going to have to give you the detai ls of  how they do

their actual in-mine

MR. HANSEN: Mr. Reynolds testif ied that was

already monitored with the flow meter. That was part of

his test imony.

A (BY MR. SMfTH) fs there water in the coal

seams at all or are they absolutely dry?

A Until Trre until we got to the sandstone

channel, the coal was dry. I saw no evidence of water.

Let me tell you what I look for when I go into

a mine.

0 Okay.

A I look for water in the roof r any signs of

present or past water in the roof. And one good example

of water in the roof: You walk in and drips fall on your

head. Clearly, something ' s going ofi.

I look for signs of pyrite oxidation because

if there's much water dripping out of the coal in the

roof, all this coal has pyrite in it and some of that

wi l l  rus t  and we ' l l  see that .

I  then look at  the f loor.  And i f  they've been
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the floor and fracturing in the roof, that if you have a

thick sequence of coal ,  that the coal  is going to real ly

inhibit the vertical movement of groundwater.

0 Did you look at any of the water meters in the

mine?

A I  did not.

0 So can you teIl me where the meters are, where

the water' s metered in the mine?

A I  don' t  know where theY are.

A You do know?

A I  do not.

A You do not know where theY are?

A I do not know. You have to talk to others to

A I  just  want to ask what you know. We'I I  get

to others later,  D1' .  Mayo. We'I}  take our t ime with you

and f ind out what you know. Bel ieve i l I€r  I ' I1 ask the

others .

A All 0f the flow data was data that was

provided to me by Co-Op.

a Did you do anything to verify any of that data?

A I did nothing to verifY that data'

A Did You gather any data YourseLf?

A I gathered samples for isotopic analysis.

A And that was on November L3th?

A That is correct.
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A I don't have an opinion on that right now.

That '  s  r ight .

0 And so you don't have any opinion on

potentiometric surfaces below the mine?

A I have an opinion you know, f have looked

at the potentiometric data.

A Wel l ,  I  th ink you'd have to answer my

question. You say you don't have an opinion on that yet

you're rely ing on that data?

A WeIl

A You've got to give me an opinion on whether

you think there's enough data there.

A Wel I ,  I  d idn ' t  I  don ' t  be l ieve my d i rec t

testimony really got into the idea of what those

potentiometric surfaces were doing. Did it?

MR.  ERIK PETERSEN: That 's  r ight .

THE WITNESS: I  don' t  want to be an attorn€y.

MR. HAI\|SEN: If you want to ask him about

thatr  you can ask him.

MR. CARTER: Find out i f  he's got an opinion.

A (BY MR. SMITH) So you have no opinion on the

potentiometric surfaces?

A WelI ,  I  do have some opinions.

A Tell what me what your opinion on the

potentiometric surfaces is.



I
I
I
I
I
;

I
I
I
t
t
t
I
I
I
t
t
t
I

l_

2

3

4

5

6

7

I

9

L0

l_1

L2

L3

L4

1s

L 6

L 7

1 8

1 9

2 A

2t

22

23

24

25

67

A If we could have some of the earl ier graphics

this is the exhibit I want right here ( Indicating ) .

This is Exhibi t  5.

MR. CARTER: This is the water users '  Exhibi t  5.

THE WITNESS: Water users '  Exhibi t  5 |  yes.

I have some opinions about this graphic. One

of them

0 (BY I lR. SMITH) WeIl ,  before you get into

that, I haven't asked you any opinions about that.

A I  thought that 's where you were going.

MR. HANSEN: I thought you asked him if he had

an opinion about the potentiometric surface and what were

those opinions.

A ( BY IUR. SMITH ) Let me see if I can get us

through this a l i tt le easier. Do you have an opinion

about the potentiometric surface in the Bear Canyon Mine?

A You use the word "surfac€."  And there are

several horizons that transmit wat,er, and each of those

have a different water leve1 r so there' s really going to

be, f irst of all, more than one potentiometric point

A Okay.

A at any given locatiorr. And I think we're

operatittg f rom the idea here which f don't necessarily

totally agree with is that based on r have to think

of the best way to describe this
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MR. CARTER: May I interject something?

THE WITNESS:  Yes.

MR. CARTER: f  don' t  know i f  th is is helpful

or not' but I think there was testimony last t ime or the

very first t ime that there was a zone of saturation and a

surface level of the zone of saturation. And there was a

Iot of discussion about that surface level of that zone

of saturation lying at a point beneath the floor of the

mine.

And I  don' t  know, Craig,  whether you're headed

toward "Is it saturated from there to the center of the

ear th?"  or r  you know,  how th ick  I 'm not  sure  what 's

happening. But it seemed to me we were talking about the

potentiometric surface being or a major one being one

that lay beneath the floor of the mine. And where I

remember where it intercepted the workings, and all those

sor ts  o f  th ings.

MR. SMITH: Yeah, that 's k ind of  l ike where

we're heading. That is where \are're heading.

THE WITNESS: AII r ight. You have some

sandstone layers, and where those sandstone layers are

continuous and where there is enough hydrauric

conductivity horizontal hydraulic conductivityr you

can have that entire layer may be saturated with water.

Where you're deal ing with the coal  sequences,
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we find we don't have this kind of horizontal hydraulic

conductivity even just above the coal sequence because

you have clays and you have sandstone channels. So when

you're in the vic ini ty of  the coal  sequences in the

Blackhawkr w€ find really discontinuous bodies of water.

And that's what we find everywhere: discontinuous bodies

of water. When you get deeper into some of the more

continuous sandstones, you can find a more continuous

body of water.

Now, the thing that I think would be a mistake

to be jumping to is that if you've got a potentiometric

surface that implies that all the rock from where you

that the point where you're measuring the water that

all the rock above that up to the potentiometric surface

is saturated. I t  doesn' t  mean that at  al l .  I t  means

there 's  a  pressure po in t  there .

If I 'm standing on the downstream side of the

dam, the potentiometric surface of the dam of the water

is above me and f 'm at the low poLentiometric point,

which means water wil l  run down, but I 'm dry. And I

think we need to keep that idea clearly in mind, the

di f ference between potent ial  and f low. Potent ial 's the

pressure.

A (BY MR.  SMITH)  Okay.  I  th ink  that 's  he lp fu l .

Let 's go back to the chart  for a minute. Let
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me ask you this question, Dr. Mayo: Did you rely on data

from the three wel ls or now I  guess there's four welLs

that were dri l led inside the mine. Did you rely on that

data in the formation of any of your opinions today?

A Not opinions that I presented. The opinions

that I presented today were to try to look at based on

observations that I made where I physically see water in

the mine whatever we know about the ages of the water,

what can I infer about faults, what can I infer about

this particular channel that we saw. And those would be

the opinions that I really presented today.

A Okay. Make sure I understand where we're at.

There was data taken from those wells about aqe of water

below the coal?

A  DH-2 .

Q Okay. And I take it the age of the water

below the coal helped you to form your opinion? At least

you test i f ied to that?

A  Yes .  I t '  s  abou t  1 ,000  yea rs  o l d .  Tha t ' s  a

mean age now, remember. Mean age.

A Would it have been helpful to have more than

one point to have taken that data from throughout the

mine to come to the conclusion about the age of water

below the coal?

At that point the mean age is in the
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neighborhood of l - r000 years.  I f  we had more points,  then

we would have more data and yes.

A If you were doing an academic exercise,

wouldn't you have gotten more points to help you have a

better opinion?

A I viewed this as an academic exercise.

A Okay.

A When I do science, when I do a project this

is hard to convince cl ients at  f i rst ,  is I 'm going to

go in and I 'm going to dcl  i t ,  t reat th is l ike a science

and try to understand the system, and then I ' I1 t ry to

help you understand what it means to whatever your

problem is.

0 Okay. Let me put it this way: If you vrould

have had the choice of picking any points of taking water

f or age testing belorar the coal, would you have just

picked one?

A I  just  picked one.

0 Wou1d you have just picked one, though, if you

had had that opportunity, just take it from anywhere?

A f  made those decisions.

A So it 's your opinion and I want to make

sure we understand this that one point is sufficient

A This

A to form your conclusion?
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A this one point is sufficient to help me

relate what's going on beneath the coal here and the area

where we have water. And that's where I was looking &t,

trying to understand those relationships, because you

remember what I was doing was not a fuIl-blown

character izat ion of  th is systeml i t 's  more of  a

limited

A Vile1l, tel l me how limited your opinion is.

A WeII, I think I made direct testimony as to

what to what I think what my opinions are and what

the direct data aria and what my calculations are. f

think they were pretty c1ear.

A Is i t  possible,  Dr.  Mayo, the age of water

say we picked. a point right here (Indicating) below the

coal,  than a point  r ight here ( Indicat ing).

A  Yes .

A What about right here ( Indicating ) ? Cou1d it

be different age right here?

A  Yes .

a You just  don' t  know?

A WeIl ,  I  th ink the way you say "You just  don' t

know" is when you're dating water, what you're getting

is the collection of alr those water molecules that

recharge at different t imes under different whatever

the mechanisms are, they all come together and we've got
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this chunk of water.  And we're not dat ing a single

molecule, so you can have slight differences that are

going orr.

It 's l ike when you presented came down here

and you collected Bear Spring at one point. We could

make the sane argument that maybe you should have been

sampling Bear Spring every month and doing carbon 14 and

tritium on it for every month for five years and then we

should have this area

A All I want to make clear, Dr. Mayo, isr you

said the age <lf the water under the coal is a certain

age .

A At that point.

A And your testimony, was not l imited to thatt

as I recall, You said the age of the water under the

coal there was not any l imitation in your testimony,

Dr. Mayo. And you infer at least I infer from your

testimony you were talking about the whole mine. Now we

find out it 's taken from one sample point.

A l t 's  taken from one sample point .

A And you don't know what the age is at other

points under the mine?

A That is correct.

a Thank you.

I want to try to understand a litt le bit
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better about this sandstone channel we've been talking

about.  I 'm not a geologist .  I 'm not a hydrologist .  How

big is this sandstone channel that ne're talking about?

A I  don' t  know. I  bel ieve the length of  i t  is

going to basically run from the Blind Canyon Fault to the

big bounding faul t  on the east s ide. I ts width I  don' t

understand, and I don't understand what its depth is.

I 've seen the bottom of it, portions of the bottom of it,

so I  know that i t 's  c lear ly a channel.  You see this

thing coming down l ike this ( Indicat ing).

A Can you point out the boundaries of it on this

exhibit? I believe this is Exhibit 1. Can you point out

the boundaries?

A I have seen the channel here and f have seen

the channel here (rndicat ing).  And r  bel ieve someone

else wiII present testimony that t,hey've seen the channel

here ( Indicating) .

Is that true or not?

MR. REYNOLDS: We never guite hit that channel.

THE WITNESS: Never quite hit the channel there.

a (BY MR. SMITH) You show a boundary on here.

This is simirar to some of the questions you asked Mr.

Niersen about boundaries and coa1s, so r guess yorl

understand what I 'm gett ing at .

A Absolutely.
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a Do you know that this boundary exists here

( Ind icat ing)?  rs  that  jus t  a  guess?

A That 's  a  fau l t  and I 've  seen i t  in  r ight

he re  ( Ind i ca t i ng ) .

A Okay.

A So I physically have seen it r ight here

( Indicating ) .

O And you believe the fault is a boundary for

the ehannel?

A In this part  of  the world,  where yes. And

that' s based on aeles of water f get on the one side and

the age of the water in the sandstone channel itself, and

also looking at  the faul t  gouge i tsel f .

And do not take Exhibit l-C as being

necessarily a true and accurate depiction of where these

channels are. When you look at the channels, this is

in  c lass  I  ca l l  i t  a  car toon,  but  here I '11  ca l l  i t  a

diagram, i l lustrating it for i l lustrative purposes what

we think is going orr.

0 Okay. And so there's another faul t  a long this

edge here ( Indicating ) ?

A The Bear Canyon Fault runs am I correct?

down in here, down in here ( Indicat ing),  and runs

A So the channel can continue down here

( Indicating ) ? You just don't know?
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A That is cclrrect. And f did not use this in an

area calculation, okay? I did not try to approach the

problem of how much water flux may be going through this

on the basis of an area calculation because I don't have.

enough data on the area of the channel.

A TeIl me what sorts of testing you could do

that would be helpful testing or data collection that

would help you to better understand this channel.

I\4R . CARTER: Drill 5 0 holes in it .

THE WITNESS: If we knew the geometry of the

channel, that would be extremely he1pful. That would

help you define the volume of the rock. Then you I

understand something about porosity of the rock and get

some idea of what the specif ic retention of the rock wil l

be. Then we can get a better idea of the volume of water

tha t ' s  i n  t h i s  t h ing .

MR. HAIISEN: I suppose someone could go in and

mine out the entire thing and you'd know exactly what it

WOS .

MR. SMITH: Mark, come on. Are you going to

well

MR. HAIISEN; This is inf ormal.

MR.  SMITHI  WeI l ,  I  know i t ' s  in formal .

MR, CARTER: Let me make an observation. I

have geology in my background as well. So the way f
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think I understand that Dr. Mayo would not testify that

based on observation points he would verify that there is

no possibil i ty that something else could be happening.

But I understand his testimony to be that "I looked at

these six pieces of information and then tried to make

them fit in some sort of coherent puzzle. "

And to answer your questioor I said

face t i ous l y ,  "50  d r i l l s  ho les . "  Tha t ' s  wha t  a l l

geologists want is a well density of about ten meters so

you qot the thing dri l led l ike $wiss cheese. Then you

know exactly what you got and where it is, And I

understand the argument that the water users are making.

They're saying, "This is too skeletal  to be able to draw

the conc lus ion that  you d id . "  But  a lso,  I  don ' t  be l ieve

that I understood Dr. Mayo to say he's verifying the

exact conf igurat ion of  the channel and so forth.  He's

saying, "Here's my theory based on what I 'm observing. "

THE I{ ITNESS: I  wish I  'd said that.

MR. SMfTH: Thanks Jim. That 's helpful .

MR. HANSEN: Incorporated my reference.

a ( BY MR. SMITII ) I 'm trying to understand the

channel in a 3-D way. Do you know how deep it goes r ot

we don' t  know?

A f  don ' t  know how deep i t  goes.  There 's

l iterature on what a lot of these channels look l ike.



I
;

t
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
t

L

2

3

4

5

6

7

8

9

l_0

1 L

t2

L3

L4

Ls

L6

L7

l-8

L9

2A

2L

22

23

24

25

78

And we've looked at the l i terature, but I don't know what

the geomet,ry of this. But I f eel f airly comf ortable

the thing has got some length to it and I feel fairly

comfortable what its orientation is, but in terms of the

rest of  the geometry of .  the channel,  I  don' t  understand i t .

A  Okay.  That 's  he lp fu l  to  know.

Now, do you know where the channel is being

recharged

A I  don ' t  know.

A f rom?

A f believe my direct testimony I said I

don' t  know where i t '  s being recharged from and I  don' t

know where i t 's  discharging. But I  based on the data

we have, I feel that we have an idea what the flux

through the channel is.

a But water is moving

A Oh, absolutely.

a through the channel?

So you believe it is discharging somewhat?

A lt 's f lowing somewhere. And that by

reference, thaL means ult imately it has to discharge

somewherer right. There is no giant sinkr no black hole

for groundwater out here.

MR. CARTER: I t 's  going somewhere.

THE WITNESS: It comes out somewhere.
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a (BY MR. SMfTH) And i t 's  recharging

somewhere. We just don't know?

A That '  s  cor rec t .

A When you talked about the mines being dty,

you're talking about this area of the mine ( Indicating ) ,

not the area in blue?

A That is correct.

A And you wouldn't have the same testimony for

the so-called wet area of the mine?

A No, that you walk in there and water wil l

fa l l  on your head.

a Horrs would you compare the wet area of the mine

to other mines you've been in in this area?

A In the l ight blue, fairly comfortable. Where

we hi t  the sandstone channel i tsel f ,  f  've seen those

kinds of f lows in a couple of other mines. You know,

they're local ized, though. When you f ind any large

discharge, i t '  s typical ly local ized.

And you've heard test imony and I '11

collaborate that that what happens normally is, you' 11

be mining along. There wil l  be some water in some of the

sands above you, but the water drains out because it 's

not a very thick saturated sequenc€. It drains out.

Then it becomes dry. And that's you know, I think

this mine pretty much fits that pattern until you run
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into this big channel.  And I  th ink that channel i tsel f

is being dewatered right now as we speak.

MR. CARTER: Let me ask a questiorr. One of

the concepts my own concept, at least, here was that

the water in the north end of the mine was coming from

the f loor or f rom the working face. I t '  s now clear that

the water is coming from above

THE WITNESS: From above.

MR. CARTER: -- at that point of the mine.

THE V{ITNESS: If I could draw a cartoon here

MR. SMITH: Go ahead. I 'm going to s i t  down

and look at my notesi so you go ahead and draw a cartoon.

THE WITNESS: If we were to do a north-south

cross sect ion of  the channel,  i f  we start  r ight in here

somewhere ( Indicating ) , here' s the roof of the mine going

like this (Indicating); then you come down to where the

channel is and it kind of truncates l ike this ( Indicating ) .

I think what ' s going orr r we ' ve got this

channel here and we've got this kind of overbank area of

the channel, something l ike this ( fndicating ) . Am I

doing okay? And so when they hit the you hit the

smal ler amount of  water,  you're at  I 'm not sure what

the thickness of  th is thing is but you're in this part ,

of it (Indicating), you know, and when you get into where

the bigger quantity of it you're in the thicker part
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of  the channel .

So I  th ink we're 1ooking at  one of the edges

of this big stream of some sort with smaller overbank

flow going off to the south end. And when you run out of

water, I think we're pretty much out of that overbank

flow area. But I don't know what the rest of the

geometry of this thing looks l ike.

MR. CARTER: These are custom coals,  r ight? I

mean, this is a stream delta

THE WITNESS:  That 's  r ight .

MR. CARTER: -- into a lake? Freshwater?

Saltwater? An ocean?

A (BY MR. SMfTH) Okay. Let me move oo. f want

to ask you a question about Exhibit 3 | i f you want to

look a t  that ,  Dr .  Mayo.  As I ' ve  sa id  before ,  and I '11

say many t imes dur ing the course of th is hear ing, I 'm no

geologistr  Ro hydrologist ,  but i f  I  look at  the age of

the water here for your various tests, it appears to me

that Birch Spring is very similar in age to what you call

the channel water.

A Yes, uh-huh (Af f irmative ) .

A Can you draw any inferences from that similar

age or not?

A Well, if you rarant to have and I f orget what

the discharge out of  Birch Spring is you're going to
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have to have a pretty incredible conduit to get that

quantity of water out to Birch Spring that rapidly.

MR" CARTER: Is Birch Spring west of the B1ind

Canyon Fault or on the fault?

A (BY MR. SMITH) Yeah, can you point out where

Birch Spring is on that map, Dr. Mayo? That may be

help fu l .

THE WITNESS: I 'm not sure it shows up on that

map.

MR. HANSEN: I t 's  qui te a bi t  west.  Eight

hundred feet west.

MR. CARTER: So it would be off that map to

the top, r ight?

MR. NIELSEN: The top corner.

A (BY MR. SMITH) So i t  would be l ike in this

area r ight in here ( Indicat ing)? You know, I ' r l  just

wondering if Birch Spring intercepts the same channel

water from another part of the channel.

A Well, at least where we see the water in the

channel,  I  don' t  th ink that the faul t  is t ransmit t ing

water across it. And I think you look at the age of the

water  jus t  on the o ther  s ide o f  i t ,  I  th ink  that 's  what 's

going on. t i lhen we go f urther to the south, I don' t know

I don't know how the fault would behave there in

terms of barr ier/nonbarr ier,  because I  just  don' t  have
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any data.

MR. CARTER: Craig, I understand your question

to be, Cou1d the Birch Spring water be channel water

maybe from that portion of the channel on the west side

of the fault even

MR. SMITH: Uh-huh (Af f irmative ) .

MR. CARTER: --  whether or not i t 's  crossing

the faul t?

THE V{ITNESS: If we did that kind of

calculation, though, and we did the calculation looking

at f luxes of  water versus aqe of water,  we'd run out of

water really fast if Birch spring was what was draining

was being fed by that channel, because the channel

the hydrograph looks l ike we're dewatering the channel.

so Birch spring should have dewatered it a long time ago

because i t 's  discharging a lot  greater rate than L.2

gal lons a minute.

A (BY MR. SMITH) That gets to my next

quest ion. Exhibi t  4 is the discharge from the channel,

and you say it 's going down, but it seems to have gone up

and down. And actually, Lhe last measurement looks

fairly steady. The last f ive measurements are fairly

steady. Maybe we've hi t  a steady state.

A You also had another period in there where it

appears to have hit steady state and gone up. If you
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look at this hydrograph in its totality, we did decline

on it, and in another year we'lI have more data on it and

I bel ieve that you can see this thing is decl in ing.

There 's  a lso Char les  Mr .  Reynolds  is

going to have to testify about, you know, how they do

their measurements and those kinds of things. And

there's always a certain amount of plus or minus values

when you're doing a measurement. And these are

0 Wellr ds I understand your chart, the l ine on

here above the year '93, that 's when you say

A Actually exposed the bare part of the channel,

yes .

A And then right after they expose it, iL

dropped down?

A Well, remember, they encountered it in two

different t imes. And Mr. Reynolds wil l  have to testify

exactly how their mining related to this. Butr you know,

they drove tunnels into the channel at two different

t imes and I  don' t  bel ieve those were simultaneous. I 'd

be surprised if they are. But Mr. Reynolds wil l  have to

test i fy about that.

A Okay. It 's been up and down but they were

also encountering a fair amount of water before they hit

the channel. What water is that?

A That would be the water that is in the light
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blue area here ( Indicating ) .

A Is that water shown on your Exhibit 3?

A Which is yes, that would be before the l ine

oh,  ror  that  would  be le t 's  see.

A I 'm try ing to correlate your exhibi ts and

Exhibi t  3 to Exhibi t  4.

A Where was our

MR.  ERIK PETERSEN: I 'm los t  here.  Which

exhibit are we after?

MR. CARTER: Exhibit 3 is the chemistry.

MR. HANSEN: The diagram that Mr. Mayo is

holding in his hand is Exhibit L. The one that is posted

on the cl ipboard is Exhibi t  Z.

THE WITNESS: Which one is is it going to

be

MR. HANSEN: And Exhibit 2 is basically

Exhibi t  L without the blue colorat ion. Is that c lar i f ied?

MR. SMITH:  That 's  f ine .  I  guess my quest ion

to Dr. Mayo

THE WITNESS:  We don ' t  rea l ly  have I  don ' t

have a sample from that because both of our of our

sandstones in the channel were from the main body or

from the main body or near the main body of the channel.

One was a dri l l  hole that went up into it and the other

was on the face of i t .
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O ( BY MR. SMITH ) Tihat was I '  1I call i t  the

prechannel water, just for identif ication what was the

relationship of the prechannel water to the channel

water?

A I would think it 's part of the same hydrologic

system. That 's the assumption that I 'm going to make here.

A I see. And do we know the age of the

prechannel water

A No. I  th ink we just  covered that.  Don' t  have

a good sample because a lot of that drainage t rememb?t r

already went on before we

MR. HAI{SEN: Is that area pretty well

dewatered now?

THE WITNESS: Yeah. There are some drips.

There are not enormous flows coming out of it. There are

some drips that, one encounters. And others would have to

testify aboutr you know, the decline of those as you look

at the dr ips,

MR. HAI{SEN: So there real ly isn' t  any water

in that area to sample at this point; is that accurate?

THE WITNESS: Wel l r  &s you get c loser to the

main body of the channel, then more drips start to occur,

but there were no really good flows coming out of it.

A (BY MR. SMITH) But you could have found

enough water to sample. We're just  ta lk ing about a

I
;

I
t
I
t
I
t
t
I
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bott le of  water.

A I 'm not sure I could have gotten a good sample

for t r i t ium analysis,  i f  that 's your quest ion, because

trit ium yclu've got to be careful with trit ium because

you've got the atmosphere in small drips, and lots of bad

things can happe:n to your analysis to your sample.

A Did you try to take a sample of what I 'm

call ing the prechannel water?

A  No .

a And you didn't look to take one? I mean, you

weren' t  looking f  or a source to t ,ake that?

A If there had been a really good source of

water, I would have grahbed it.

A At least in the parts of the mine that you

went intcl?

A That '  s correct.  I  'm not in the business

trrell' never mind. we try to elet data is what we try to

l tet .

a You know, if you read and I 'm sure you know

these much better than r do there's been a number of

USGS studies and r  don' t  know i f  we' l l  go through some

of those, but there's been a numher of  USGS studies done

on coal mining and aquifers and things, and they always

talk about the regional aquifer.

A And they ' re  wrong.  f 'm go ing to  make a

I
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statement r ight here: They're wrong.

0 Explain to us how they're wrong.

A There 's  been a  lo t  o f  d iscuss ion in  some of

the l i terature about regional aquifers and Price River

Formation, for example. Go try to f ind one. You can' t

f ind any. Some of these formations wil l  carry water

really weII and others wil l  not carry water really well.

The Flagstaf f  wi l l  carry water.

There's commonly discharge of springs at the

contact between the North Horn and the Price River. It '  s

very diff icult to f ind many springs in the Blackhawk

Formation very di f f icul t .  And the reason is,  the

Blackhawk Formation doesn't transmit a lot of water.

Ages of water in, the Blackhawk, particularly when you get

away from a mine face commonly go up very large

numbers : ten, t,welve thousand years . When you get into

the sandstone beneath the Blackhawkr you commonly can

find quite a bit. of water in it. So the idea of these

big regional aqui fers r  i t '  s just  not a t rue concept.

And ra;/e're in the process now of doing a big

study on a regionwide basis and at some point in the

not-too-distant futurey w€'r€ going to be describing what

we think is going on with these systems. Some of them

will carry water:i some wil l  not carry water. But the

idea you got to saturate a thickness from the top of the
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would characterize that? I want to try to f it i t  in with

some of the other l i terature I 've been reading in my

spare moments.

A Yeah, I think in the context of the l i terature

that you've been reading, I  th ink "perched" would

probably be the way to describe that.

A Okay, And when you say the water's moving

through the channel which directions? Do you know

which directions? Is it moving vertically or

hor izontal ly or both?

A Horizontal ly.

A fs it also moving vertically as well?

A WelI, now it is, out the bottom, moving

horizontal ly in a major way. f  don' t  bel ieve that those

coal seams prior to this would allow it to be moving much

to be moving vertically. And then if we look at the

calculat ions I  d id on f luxr you can' t  have a lot  of  water

moving through this thing at all.

A Except through f guess, if there were

faults and fractures in the coal seams?

A We're st i l l  down to what is th is? A one-

gal lon bucket?

MR. HANSENI Looks l ike i t .

THE WITNESS I A couple of these a year a

couple of  those a minute.
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A (BY MR. SMITH) Of water moving vertically?

fs that what you're saying?

MR. HANSEN: Total ly.

THE WITNESSI Total water.

A  (BY  MR.  SMITH)  I 'm  so r r y .  I 'm  l os t .

A Total water. Total water f lowing through it

by whatever mechanism you want. And if you look at rocks

in general, i f you look at the vertical versus the

horizontal  hydraul ic conduct iv i ty,  unless there's some

big fault, some vertical avenue where you get increased

vertical hydraulic conductivity, the horizontal is in

almost every sedimentary rock is going to be

substantially greater than the vertical, orders of

magnitude difference in hydrautic conductivity. And

that 's real ly what 's gcl ing to control  the f low of water.

And horizontal doesn't mean tangentially to t,he surf ace

of the earth. It 's going to move parallel to whatever

the structures are.

MR. CARTER: Just for my own understanding as

much as for anythiil9, the way to say this would be that

the water that 's in the channel is not zoroO0-year-old

isolated. water that was 1aid down

TIIE WITNESS: At the end of the last

glaciat ion.

MR. CARTER! -- a long time ago. There is
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f low in there?

THE WITNESS:  Yes.

MR. CARTER: But that the age of the water and

the projected, basically, decline curve that you would

project based on what 's been discharged and what you

ant ic ipate the discharge to be would suggest to you i t 's

only moving at t,he rate of a gallon or two a minute r that

the rate is very slow?

THE WTTNESS: Yes.

MR. CARTERI I t 's  not absolutely stat ic?

THE WITNESS:  That 's  r ight .

MR. CARTER: It 's not moderate either?

THE WITNESS: That '  s r ight.

A (BY MR. SMITH) You said that it was l ikely

the faults inhibit the flow in the channel. Can you give

me a l i tt le more detail on that?

A WelI, where we looked at the faultr at the

Bl ind Canyon Faultr  orr  the one side of  the faul t  we've

got water which is 51000 years old.  On the other s ide in

the channel r had younger water. r looked at the fault

gouge i tsel f ,  brought back a few pieces. The faul t  gouge

shows was dry. There wasn't water coming up out of

the f loor,  out of  the roof opposi te the faul t  gouge. I t

was a dry faul t  zone.

So in that part of the world it looked as if
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the fault ing has caused a substantial amount of gouge.

And that gouge may be it appears to be playing a

role. It could be something else on the other side of

the fault that is causing this as well, but at least we

do have no evidence of water coming across that and we

have a lot of gouge,

Then you go to the big bounding fault on the

east s ide. f t 's  got several  hundred feet of

displacement. And I haven't encountered that inside of

the miner so I can't give you any direct testimony on it

other than i t 's  got an awful  lot  of  displacement on i t ,

which is going to get water to f low across i t ,  you're

going to,  one, not have a faul t  gouge l ike this that 's

going to prevent f low; and secondly, you're .going to have

to get two rock units opposite each other that have high

enough hydraulic conductivity so water can flow through

i t .

In my experience looking at when you go

inside a mine, once in a whi le we' l I  f ind water

associated with a faul t  but i t 's  not f lowing through the

gouge i tsel f ;  i t 's  f lowing on one side or the other.  The

gouge is soft I mean, if you have water f lowing

through the gouge, i t  d issolves.

A Okay. Were you asked to look at the decline

of f low of Birch or Big Bear Spring?

I
I
t
i
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A I did not analyze that. I mean, I looked at

it but I didn't analyze it from the perspective of

presenting any testimony.

A So you have no testimony to present on why

those springs are producing less water now than they were

a few years ago?

A No .  I ' 11  l e t  o the rs  do  tha t .

A That was just outside the scope of your

responsibi l i ty?

A  Yes .

A That 's outside of  what you were asked to do.

Is any of the information that you presented

is that found in the pHC?

A I  d .on ' t  be l ieve so.  Wel l ,  I  'm not  sure .

Maybe some of the things about the sandstone channel and

dripping out of the sandstone channel, that sort of

thing. But the isotopic information is not in the PHC.

And i t 's  not in most PHCs, except for mine.

a Except for the ones you do?

MR. CARTER! I 'm making notes here.

MR. ERfK PETERSEN: This is an advertisement.

THE WITNESS: That was a blatant advertisement.

A (BY MR. SMITH) Can you telI me whether the

conclusions of the PHC conform to your conclusions or not?

A No,  I  cannot .
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A You cannot say whether they do or not?

A I haven'L reviewed the PHC in terms of "Is

this PHC adequate? " and that sort of thing.

A That 's been outside the scope of

A Right.

MR. SMITH: I  th ink that 's aI I  the quest ions I

have. I 'm sure Mr.  Appel has a couple of  quest ions.

EXAI{INATION

BY MR. APPEL:

A Have a seat, Dr. Mayo. Take a load off your

fee t ,

A  I  don ' t  m ind .

A I do mind. I know you're used to standing and

talk ing to your students,  but we're not your students.

Okay. Looking at Exhibit C-4, you've drawn a

delineation of mining up to the sandstone channel. Are

you with me?

A I 'm wi th  you.  That 's  the hydrograph.

A There are sti l l  some fairly signif icant f lows

prior to mining up to the sandstone channel, correct?

A  Yes .  Yes .

0 And you're aware of  Mr.  Reynolds'  test imony

that the mine was dry for eight years then suddenly they

began to encounter water?

A  Yes .

I
I
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0 Isn't i t l ikely that at the point nhere they

began to encounter water they were intercepting a }eading

edge of the potentiometric surface?

MR. HANSEN: What potentiometric surface?

MR. APPELI See i f  he can answer the quest ion.

THE WITNESS:  I  don ' t  th ink  so.

A (BY MR. APPEL) why not?

A Because this water is coming out of a

sandstone channel out of the roof.

0 Which water?

A The water that is in this hydrograph I C-4.

That water' s coming out of the roof. And the

potentiometric surface that you're referring to would be

water which would be in underlying sandstones beneath the

coa l .

A Now.  f 'm ta lk ing about  then.  Can ' t  the

potentiometric surface be changed by the interception of

water? Can't the leading edge be moved back?

A Yeah, I  th ink we' I I  have test imony that wi l l

d iscuss that very issue in considerable depth.

A WelI, let me ask you what you think.

A I  don' t  have an opinion on that.

A Okay. Do you think that the water intercepted

before the sandstone channel was isolated relic water or

is it part of the hydrologic f low regime in this area
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that supports the potentiometric surface?

MR. HANSENs I 'm going to object.  The

question' s vague and ambiguous. When I tr ied to bring

that out before, I  don' t  th ink I  succeeded very wel l .

Mr. Appe1 is talking about a potentiometric surface. In

that context, I have no idea what he's talking about.

MR. APPEL: But I  th ink Dr.  Mayo may. I 'm not

certain I have to satisfy your expectations.

MR. HANSENI I think we have to have something

to let your question be clear enough that somebody other

than yoursel f  and Dr.  Mayo knows what 's going on here.

a (BY MR. APPEL) Even after coaching by your

counsel,  you understand what I ,m asking you.

A I  lost  the quest ion.

MR. HAI{SEN: I 'd t ike Mr.  Carter to rule on my

object ion.

MR. CARTER: I think I need to say something

that would clarify somethittg r said earl ier, a sort of

interjection, that was at the time that there was a

t ime and I  can' t  g ive you the speci f ic dates f 'd

have to look at the fi le the Division was aware, based

on the dri l l ing of the test wells and the sampling of the

test wells, that there was a potentiometric surface that

the experts for co-op mapped as being below the active

workings of the B1ind Canyon Seam, but that they
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projected that continued northward mining would, dt some

point, intercept that surface as they projected it based

upon the dri l l  data they had available to them.

So when I said we knew Co-Op was mining toward

water, it was a very general statement that you could

just project two straighL l ines and see an intersection

of this potentiometric surface which lay beneath the coal

seam that they were in and the direction they rdere mining

would intersect at some point to the north.

So that 's,  you know, a very general ized

there was not the information with regard to the

channel and all those sorts of things was not in the

hands of the Divis ion at  the t ime, saying, "Oh, yeahr w€

knew they were mining toward water. " But I wanted to say

that in order to clarify what f had said earl ier,

especial ly in l ight of  what Dr.  Mayo is test i fy ing here to.

So the Division did not think there were

welI ,  never mind. f 've said what I  wanted to say on

that. In terms of f 'm not sure f understand your

objection exactly, but I was trying to

MR. HANSEN: Maybe if I can clarif y I I[e 've

heard testimony in this proceeding, and also in previous

proceedings, that was confl icting. Some testimony given

by the water users was that there was a single aquifer

with a single potentiometric surface, one straight l ine

t
t
t
,,t
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goiqtg all the way up and that that potentiometric surface

was encountered at some point. There's been other

testimony that there are three separate potentiometric

sur faces.

And so there's at  least four separate

potentiometric surfaces that have been testif ied to with

respect to this k ind of  proceeding. And I  don' t  know i f

there' s any more, but there are at least those four

surfac€s. And so when a question is asked regarding the

potentiometric surface, f have no idea which one is being

referred to,  and I  don' t  th ink anyone else does ei ther.

MR. CARTER: Mr. Appel, do you mean the

pot,entiometric surface that I just described, the one

MR. APPEL:  Yes.

MR. CARTER: -- we saw beneath the floor of

the current workings at some point in the past?

MR. APPEL: Do you want, to say something?

MR. NIELSEN: The potent iometr ic surface we're

talking about is the one defined in the Co-Op permit

written by EarthFax, which is the Star Point sandstone

and the two other sandstones of the Star Point

sandstone. That's what they call the potentiometric

surface regional ly in this area. I t 's  in the permit  and

by EarthFax.

MR.  APPEL:  Actua l ly ,  I  was ask ing.  That 's
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MR. NIELSEN:  That 's  the sur face we ' re  ta lk ing

about.  That '  s what surface is in this Exhibi t  5 you're

talk ing about.

MR. HANSEN: I just want to be clear what

rse're talk ing about.

MR.  NIELSEN:  That 's  the sur face we ' re  ta lk ing

about. That' s why I show on Exhibit 5 the same surface

Co-Op and EarthFax put together in their mine permit.

A (BY MR. APPEL) Are you with usr Dr.  Mayo?

A Ask your quest ion again,  would you please.

A Mr. Nielsen has defined "potentiometric

surf ac€. " And that' s a surf ace where you encounter wat,er

if you mine back into a mine?

A Wel l r  ro ,  that  isn ' t  t rue.  That  isn ' t  t rue a t

al l .  This is a point  I 'm try ing to make. When you

encounter a potentiometric surface does not mean that

you've encountered water;  i t  means you've hi t  a surface,

if you dri l l  down at that point, water would rise in a

wel l  to that point .  I t  doesn' t  mean that there'  s

actually water coming out of the bottom of anything.

There's a real difference here between a potentiometric

surface and a water table.  And you got to you can' t

treat a potentiometric surface l ike it '  s a water table.

I t 's  a conf ined aquifer,  not an unconf ined aquifer.

A Has this mining intercepted the regional water
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table?

A t{el1, it gets back to the thing about the

USGS. I t  has not encountered water that 's in the

underly ing sandstones.

A The water under the mine?

A Under the mine. It has not encountered that

water.

a But has it encountered water that has been

recharqed from the surface?

A  Yes .

0so

MR. CARTER: Thank you all.

MR. HANSEN: Glad we cleared that uP-

a (BY MR. APPEL) So i t 's  water recharged from

the surface that would make its way down until it

encountered. something that would prohibit it from moving

down?

A  Yes .

0 And then it would move out or somewhere?

A  Yes .

0 Okay. So as the mining moves back into the

hi f l ,  for  lack of  a better term mountain I  guess

i t 's a mountain i t  is  encounter ing water that could

support recharge down farther in the stratigraphy because

of faul ts and fractures, correct?
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A You're real ly mixing things up now.

A Let 's leave "potent iometr ic surface" alone.

The recharge from the surface would support the

groundwater table you would see throughout the sequenc€r

correct?

A Recharge from the surface supports all the

groundwater that, we find from the top of the hill

anywhere to the Mancos Shale or even below, yes.

A And how would you account for the difference

between no flow in the 1980s mining and the substantial

f lows that we've seen even before the sandstone channel

was encountered?

A They started hitt ing the edge of the sandstone

channel because, as I  drew the cartoon, i t 's  a big fat

channel r,vith an overbank f low area. And when they

started mining into that, they started getting water, and

that, 's where their  f i rst  water was encountered.

a How wide is the sandstone channel?

A I  don ' t  know.

A How deep and thick is it?

A I  don ' t  know.

A This particular exhibit says that they

encountered. that water before they mined up to the

sandstone channel.

A But they
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MR. CARTER! I think I understand the

concept.  I  mean weI l ,  I  won' t  put words in your

mouth. My understanding of your testimony was, all this

water that Co-Op has seen coming out of this roof r or the

great majority of it, is coming from the channel

THE WITNESS: That '  s r ight.

MR. CARTER: -- from the system.

THE WITNESS: A main body of the channel

MR. CARTER: But unt i l  L993 i t  d idn' t  h i t  the

sand and see i t .

THE WITNESS: Right.

MR. CARTER: Before that, the channel was

above them and they were mining under this is a large

dish l ike this ( Indicating ) . They were down here under

the Iip of the dish. There \,vas water above them starting

to drip, starting to drip. Then when they hit the bowl,

the side of  the bowl,  they hi t  pay dir t .  That 's when i t

real ly started to f low.

THE WITNESS: That '  s correct.

MR. CARTER: Is that okay.

THE WITNESS: Absolutely correct.

MR. CARTER: That was my concept of what his

test imony was. So al l  of  th is is channel water.  None of

th is  I  won ' t  say i t '  s  a l l  par t  o f  th is  sys tem.

THE WITNESS: I view this water that they
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75  f ee t .

0 WiIl water in this particular vicinity move

down vertically through these sandstones because of

fractures ?

A You mean the sandstone channel?

0 The sandstones in the area. We'I l  get to the

channel .

A I f  you're near the surface, water wi l l  move

really readily down through them. But you've got a

series of intervening clays in the Blackhawk Formation.

We're going to have clay layers in here, and those things

make the groundwater f low in the Blackhawk discontinuous.

A They slow it down?

A No, I  mean discont inue i t .  They stop i t .

A The water piles up on top of them?

A What happens is, you can even run into

sandstone channels are that completely dry. This is not

uncoilImQfl.

A Let 's ta lk about the other feature you just

discussed. You say the water would pile up on top of

what?

A I  didn' t  say the water would pi le up. You're

putting words in my mouth.

0 Wel l ,  you're saying you were encounter ing

something other than sandstone?
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A That 's r ight,  and we have a f lux of  water.

A What is that?

A  A f l ux?  A f l ow ,

A  No ,  no r  no .

MR. CARTER: Let me see if I can short-circuit

th is,  because I  th ink there'  s a great deal  of  test imony

that the horizontal permeabil i ty in this area ltenerally

is, in order of magnitude, higher than vertical. I think

there's also agreement that there is some vert ical

permeabil i ty,

I mean, from my perspective, fracturing the

sandstone is not the most important thing. The question

is,  Is there fractur ing through the shales? I  mean, the

sandstones are vertical and vertically and

horizontal ly permeable,  presumablyT and i t 's  the shales

that present the barriers to the vertical permeabil i ty.

MR. APPEL: Let me explain why I think this is

important.  r f  the sandstones are fractured, then i t 's

less of  a channel than he'  s tel l ing us. The water is

going to move from the top down through it as well as

through the rock i tsel f  on a hor izont,al  basis.

MR. CARTER: Let me ask you this geological

questions You've got a channel and you have relatively

permeable material underneath and we don't particularly

care what, ' s up above. Then it '  s not the fracturing in
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the channel that is of  interest.  I t '  s whether the water

passing through the channel vertically into the less

into the coal, through the coal into the next sand, and

through that sand into the next through the shale and

I  mean,  i t ' s  ver t ica l  .  Isn ' t  that  rea l ly  the issue,

what the degree of vert ical  permeabi l i ty is? Wel l ,  don' t

let me tell you what your case is, but . , .

MR. APPEL: Okay, I understand what you're

saying.

THE WITNESS: That's my understanding of it

too.  That 's  the way I  v iew i t .

MR. CARTER: Let me say this too, because at

the end of th is I 'm going to ask for some br ief ing

because I think this goes to a legal questiortr and that

it, that everything on the planet is connected to

everything else.

And the question is I mean, I think in one

sense certainly this is a hydrologic system. I t 's  the

Wasatch Plateau. I t 's  the drainage of th is r iver.  The

question really is whether mining activity in this mine

has I '11 pull the terminology from our new water

replacement law interrupted, diminished r oE

contaminated the water supply. That's kind of the crux

of th is invest igat ion.

So there's going to be a quest ion at  some
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point ,  which I  th ink is a legal  quest iorr .  Let 's assume

for a minute the rate of discharge of this system is a

gal lon a minute. Let '  s assume for a minute that gal lon

was making its way to Birch Creek or Bear Spring. I

th ink that raises a legal  quest ion, I 'm not saying

that 's  the t ru th ,  but  I 'm say ing that  ra ises a  lega l

question: Does the diminution of f low depriving Big Bear

a gallon a minute constitute one of those three things

we're try ing to prevent?

You don' t  have to anslrer now, but f  th ink I 'm

going to need the attorneys to teIl me. Is there a de

minimis rule here or is there any connection is there

a factual det,erminat,ion or any connection? Must the

Division take action? Must replacement take place?

And I think a related guestion is I made

notes to myself and I threw them away and I shouldn't

have done that must the water users quantify are

the water users or water interest owners entit led to a de

minimis except,ion? How accurately must they quantify the

interruption?

Do you see where I 'm headed? The bigger

question here is how if one gallon a minute whether

someone's l iable to do something or has to do something

based on one gallon a minute, does that also put a burden

on the ruater users to demonstrate what' s the order of
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magnitude water users would need to show? Would they

need to show us one or five or in the neighborhood of a

thousand? Ialould you have it make a showing of quantity?

The analogy here, I think, is damages. You

know, yor back into my car, The first guestion is, Are

you responsible? Is there a causal connect ion? The

second question

injury and what

reparations ?

i s ,

are

How much? You know, what's the

you entit led, to in terms of

So the caveat  here is  I 'm not  mak ing I 'm

not saying f 've decided anything about the science or the

causal relationships or so forthn but I think whatever

the evidence is,  whatever the facts are, we're st i l l

going to have to have some briefing and argument on does

L gal lon a minute or L.2 gal lons a minute matter.  So be

thinking along those l ines.

Go ahead.

MR. APPEL: But that doesn' t  take care of  the

issues concerning the adequacy of the PHC or

MR. CARTER: Thank you.

MR. APPEL: You recognize that?

MR. CARTER: Thank you. That's another

quest ionr object ion which has been raised: Did the

Division, at the time it approved the PHC or purported to

approve the renewal, have in its possession the sufficient
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information to make the conclusions it did? Are those

conclusions adequate to support  the issuance? You're

r ight.  Thanks.

Okay. So I  th ink that 's the context of  what

the Division has to wrestle with: the interference

question and the "did-we-have-what-we-needed-when-we-did-

what-we-did? " questiorr.

MR. APPEL: Okay.

MR. CARTER: Did that derail a train of

thought?

MR. APPEL: Several .

IqR. HANSEN: You were talking about

MR. APPEL: I know what I was talking about.

MR. HANSEN: --  sandstone fractures.

MR. APPEL: Maybe you could just take over.

MR. HANSEN: No further quest ions.

MR. CARTER: Dr. Mayo, I understand you need

t,o leave at some point.

THE WITNESS: Yes, I  need to leave as soon as

possible.  I  need to catch a plane to

MR. CARTER: I think in terms of this as welI,

I wanted to provide the opportunity for Co-Op to present

additional verbal information and this sort of

informat ion as welI .  r f  there's a sense when we close

that we need another affidavit or we need some other
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descriptionr w€ can do that, but I think we probably

ought to f inish with Dr. Mayo as quickly as reasonably

possible so we can let  him go.

I 'm sorry to use that precious t ime

speechify ing.

A (BY MR. APPEL) You don't know what the source

of water for the sandstone channel is other than surface

recharge?

A That is correct.  Let me clar i fy that.  WeII ,

that '  s  yeah,  that 's  cor rec t .  I  don ' t  know I  f

f don't understand the flow path from the surface to

the channel .

0 Okay. But it could be roughly vertical from

where the precipitation fell above?

A I have some trouble with that because of the

nature of the Blackhawk Formation.

0 What trcluble is that?

A The Blackhawk Formation, unless you're near

cl i f f  faces, does not t ransmit  water very weII .

MR. CARTER: Vertically?

THE WITNESS: Yeah, vert ical ly or

hor izontal ly.  I t  has real  t rouble.  You etet  in a

sandstone channel, you find some water, i t has real

trouble transmitting water because of the nature of the

Blackhawk i tsel f .
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A (BY MR. APPEL) And the Blackhawk, does that

help create perched aquifers?

A Yes, whenever you get a sand that 's in

hydraulic connection somehow with some surface. And I

th ink  most  o f  i t ' s  go ing on near  c l i f f  faces.

A Now, you testif ied that you found water on the

west side of the which fault is it?

A B ig  Bear .

A Big Bear Fault. But

A Oh, no. Bl ind Canyon Fault .

A Bl ind Canyon Fault .  That '  s r ight.  But not on

the east s ide. Isn' t  that a l i t t le odd to have one side

of a fault that is as extensive as this carrying water

and not the other side?

A I  don' t  know i f  that 's odd or not.  I  th ink

that's kind of in keeping with how many faults wil l

operate.  You're of fsett ing strat igraphy. You're putt ing

in f ault goulte.

A Answer the question. ff you want to get out

of  here, you're going to have to conf ine your answers;

otherwise, you'11 be taking another plane.

A  I ' 11  t r y  t o  cu rb  myse l f .

0 I knew that would work.

WelI, you've drawn on Exhibit 5 you have

yCIur sandstone channel, although we know it doesn't have
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to be that wide and we don't know how deep it is or

thick,  is bound by the faul ts.  Is i t  possible that that

sandstone channel is intercepting water that moved down

the faul t?

A  l t ' s  a  poss ih i l i t y ,  bu t  I  don ' t  t h ink  so .

A I f  there's water avai lable that gets to the

east side of that fault, i t  wil l  move down the fault.

Nothing especial ly odd about this faul t ,  is there?

A No, I would not say that it would move down

the fau l t .

A Paral le l  to?

A I feel more comfortable with "parallel to a

faul t"  rather than "down a faul t . "

A When I said "downr " I meant downgrade in this

instanc€. But i t  wi l l  move paral le1 to the l ines of  the

fault on both sides of the fault?

A If both sides are saturated.

A And I 'm asking you to assume there's water on

the east s ide of  th is faul t .  Do you bel ieve there is

water on the east side of that fault farther up into the

mountain?

A At what stratigraphic horizon?

A Any stratigraphic horizon.

A WeIl ,  because i t 's  going to depend on which

strat igraphic hor izon you're in.  Some of these wi l l  be
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dry; some v,rill have water in them"

a What, is the throw on that fault?

A Is it L50 feet? Hundred to a hundred fifty

fee t .

A 
'And 

there is a superf ic ia l  expression

A  Y e s r

0 on the top of Gentry Mountain. So as it

passes down through the various stratigraphic layers, if

water 's in that strat igraphic layer,  wi l l  the faul t

intercept and move water?

A I 'm not incl ined to think of  the faul t  as

being this big conduit  for water.  The faul t 's fuI I  of

gouge.

0 So this fault is not a conduit for water?

A Where I ' ve  v is i ted th is  fau l t ,  i t  i s  not  a

conduit for water. Now, there could be some I need to

elaborate a l i t,t1e bit there could be some sequence

somewhere where you've got two good pieces of sand

opposite each other and no gouge. Then the fault would

be invisible to water or invisible to it would be an

invis ible barr ier,  be no barr ier.

MR. HANSEN: Do we know that that ever occurs

one way or the other?

THE WITNESS: It occurs some places.

A (BY MR. APPEL) Based upon the information you
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o fhave, has mining changed the historic underground flow

water?

A To the extent of  L.2 gal lons a minute. I  feel

comfortable saying that.

0 And that 's because of your sandstone channel?

A That 's because of the sandstone channel.

0 And you're saying i t 's  impossible for the

mining efforts to have intercepted water that would

historicalty recharge either Birch or Big Bear Spring?

A I  feel  real ly comfortable that i t  hasn' t

int,ercepted Big Bear Spring. And I don't see evidenc€ r

because of the fault and where the water is inside of the

mine that they've encountered, that there is evidence to

demonstrate that it has affected Birch Spring.

A You, f  th ink,  test i f ied that the creek is

recharging Big Bear Spring?

A That 's  my op in ion.

A TeI l  me how that 's going to work.

A Wel I ,  you 've got  a  layer  o f  rock  that 's  rea l ly

fractured because i t 's  near the surface, and you fol low

the outcrop of the rock and it runs into the creek up

gradieilt, and water flows down the creek and flows into

the fractures and flows down and discharges out the face

of the spr ing.

A So you're saying that creek r ight there is a
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losing stream?

A I 'm saying that it loses enough loses some

water to get into to recharge the sandstone where the

sandstone crosses i t .  r t  doesn ' t  mean i t '  s  a  los ing

creek at al l  t imes.

A But there's no hydraulic head from that creek

into that,  is there?

A WeI I ,  the creek 's  h igher .

A Okay. But the creek is also flowing past that?

A Yes,  uh-huh (Af f i rmat ive) .

A You're saying that the water that is coming

down through the mountain from actual recharging in these

fractures is going to be displaced by creek water?

A I think you're adding some things into my

test imony that I  d idn' t  have in there.

A WeIl ,  isn' t  water also moving down through

these fractures

A There will be some water

0 naturally?

A natural ly near the face of the cl i f f .  I t

can move down. But if you look

A Stop r ight there. So isn' t  that water

actually recharging the creek rather than vice versa?

Isn' t  that some of the creek f low?

A It depends where you are. Some of it may be.
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I 'm not going to let you twist this too much before f

te l l  the story here.

A I 'm not t ry ing to twist  i t .  I  just  f ind i t

interesting that you have a source of the source of

water for the creek is the surrounding stratigraphy,

correct?

A Yeah, snorumelt, upstream discharges . You

knowr you look at the hydrograph of the creek. It

clearly mirrors what's going on with snowmelt and storm

events  and that  sor t  o f  th ing i  so  c lear ly  i t ' s  what 's

going on in the near surface and the drainage area of the

creek. That 's where creeks get their  water.

A But that same snowmelt is moving down through

the fractures in the rock as wel l ,  correct?

A When you ' re  near  the c l i f f  faces,  you ' re  go ing

to get some of that going in. But you've also got to

look at what is your opportunity for snow to stick on a

c l i f f  f ace .  I t ' s  no t  an  easy  task .

A Let 's get back to the point .  There would have

to be room in that fracture for the creek to enter,

correct?

A  Yes .

A How far is the creek from the spring? Where

do you think it enters?

A Oh,  I  don ' t  know.  Wi th in  a  ha l f  mi le .  There
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will be some testimony more specif ically about that.

MR. LEEMASTER: Mr. Cart€rr can I ask a

question about that?

MR. CARTER: Sure. Oh, yeah.

MR. LEEMASTER: For the recordr my name is

Darrel  Leemaster,  Cast1e Val ley Special  Services.

So, Mr.  Mayo, this point  where you're saying

the water would enter from the creek into the sandstone

formation then move to our springs, is that below the

discharge point for the Co-Op Mine?

THE WITNESS:  f 'm not  sure .

MR. CARTER: We can piece that togeth€r.

TIIE WITNESS: That wouldn't be hard to f igure

ou t .

MR. LEEMASTER: What he's test i fy ing here

if this were true, this vrould be a terrible tragedy in

that spring because the Division of Drinking Water would

say that spring is surface-influenced, therefore you

can' t  use i t  as a groundwater source; i t  has to be

treated as a surface water source and r would have to

treat that through a treatment pIant.

MR. CARTER: What's the distance from recharge

area to spr ing? I  know there's a l imitat ion because al l

spr ings are surface- inf luenced.

MR. LEEMASTER: And I don't know how they
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would  def ine that .  I f  i t '  s  as  c lose as what  we ' re

talking from that creek source to my spring, I 'rr sure

they would teIl me that f can't use that as a groundwater

source, it has to be surface-water treated and therefore

would have to go through complete conventional treatment

bef ore I could use it. So this would be terrible f or i l l€ o

UNIDENTIFIED SPEAIGR: How could it qet past

Birch? I t

MR. HANSEN: This isn' t  the two spr ings; th is

is  jus t  B ig  Bear .

MR. LEEMASTER: Just Big Bear.

a (BY MR. APPEL) Do you know whether or not the

water encountered in the mine moves toward the east? It

does genera l ly ,  doesn ' t  i t?

A lt 's my impression that water in that channel

the natural grading would be toward the east.

A And water encountered in the mine because of

the mine workings aII goes to the east?

A I  th ink general ly.

0 You didn' t  real ly v is i t  the eastern areas of

this mine, did you?

A Not  the c losed areas.

A WeIl, do you know from conversations if i t '  s

wetter over there because of water that's been

encountered in the mine that's made its way there?
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A  I 'm  no t  su re .

a Do you know whether the workings that have

been closed have water in them, from your conversations?

A I 'm not  sure  i f  they do or  not .

MR. APPEL: Do you want to ask ita

MR. NIELSEN: Yeah. Been waiting f clr this .

MR.  APPEL:  Th is  is  i t ,  Peter .  Go for  i t .

MR. NIELSEN: Stewing for three months.

EXAMINATION

BY MR. NIELSEN:

a Just a couple of questions on this hydrograph

here. If I look at it after the intercept which was in

the channel in '93, I  see a steady decl ine in water which

is, you know, transient state, dewatering the sandstone,

but I also see peaks occurring roughly between May and

June which corresponds to peaks in Bear Spring and every

other spring in this area. Does this indicate a local

recharge or is this a function of metering problems or

what?

A f  don ' t  know.  I  don ' t  th ink  i t  represents

loca1 recharge. I think the age of the water is

A Wel l ,  that 's  t rue.  I  unders tand that .  But

you got a mixing phenomenon going on here, I also look

at this and I say, well, f got peaks occurring quite

often in June.
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A I think we ought to ask Mr. Reynolds if he can

he lp  us .

A So is it this or the fact that we have

problems with metering?

A It could be a metering problem. It could be

where they were actually going in and let's take some

more

A The point I want to make is, we got to be

careful with this graph because of the way the water was

monitored.

A Yeah. I would not take any one of these

points and say these are the absolute numbers.

A That 's the point  I  wanted to make. I f  you're

hi t t ing water at  di f ferent sect ionsr we've ei ther got to

say there are peaks on the decline which resembles all

the springs in this area and Bear Creek or we got

problems with meterif,9. They may not be accurate.

MR. CARTER: I understood this to be offered

to show and I '11 be very general  f rom the l ine to

the last  dot is a decl ine.

THE WITNESS:  Is  a  dec l ine,  yes.

I{R. NIELSEN: I agree it '  s a decline with

peaks in i t  that occur in June. And then i t  decl ines.

MR.  HAI ISEN:  We' re  a lso ta lk ing about  1 ,500-

year-old water.
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MR. NIELSEN:  WeI l ,  yeah.  But  that 's  what

occurs in Bear Spring and all the other springs we looked

at as well. It happens in Bear Canyon stream. It

happens in Hunt ington Creek. I 'm just  point ing that

out.  We've got two things we're looking at  here.

MR. SMITHT I 've got one quest ion on the

char t ,  i f  I  cou ld  in ter jec t .

MR. CARTER: Sure.

FURTHER EXA}4INATION

BY MR. SMTTH:

A Dr. Mayo looking at your chart this is

Exhibit 4 and then looking at the PHC and the CHIA' w€

have different numbers. Can you explain why the PHC and

CHIA have different mine discharge numbers than your

chart?

A  No ,  I  can ' t .

A Where you did you take your numbers from?

A These numhers were provided by Mr. Reynold.s .

A And you have no testimony as to why they're at

variance with the figures that are in the PIIC?

A I have none.

MR. CARTER: Do you have questions, Mr.

Hansenr or should we send Dr. Mayo away?

MR. HANSEN: No questions. I have a few

questions, but I believe I can get them through my other



I
I
t
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

1-

2

3

4

5

5

7

8

9

L0

LL

12

L3

L4

l-s

16

L7

L8

L9

20

2 t

22

23

24

2s

L24

wi tnesses.  I  don ' t  want  to  ho ld  Dr .  Mayo up.

MR. CARTER: Dr. Mayo, thank you very much.

(Luncheon recess was taken. )

MR. HAIif SEN: One thing I f orgot I We 'd l ike to

have this fault gouge from the Blind Canyon Seam

designated as Exhibi t  C-G.

MR. CARTER: Okay. How we're going to put

th i s  i n  t he  f i l e ,  I 'm  no t  su re .

MR. SMITH: Which map's that,  Mark?

MR. HANSEN: I t ' s  the rocks.

MR. SMITH: Yeah. How are you going to . . .

MR. CARTER: Well, we may take photographs of

i t .

MR. APPEL: Could you provide us with copies?

Yeah. I 'd l ike to whack these rocks into four pieces.

MR. HA}{SEN: And put it through the

repl icator.

MR. CARTER: Okay. We'I I  f igure out how we're

going to go with that or how we'I I  work i t .

Mr.  Hansen?

MR. HAI{SEN: Co-Op Mine calls Chris Hansen

I forgot.  I 'm sorry.  Been a long day. Been a long

week. Chris White Chris Hansen.

MR. APPEL; Are you two related?

MR. HANSEN; No. It has been a very long week
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f or i l l€. I of f er my apologies .

MR.  APPEL:  I  th ink  we ' l I  a l l  jus t  sor t  o f

disassemble at  some point .  Everyone's had a long week.

cHRrs D. HANSEN,

called as a witness for and on behalf of Co-Op Mining

Company, was examined and testif ied as follows:

EXAMTNATION

BY MR. HANSEN:

A Could you spell your name, please?

A Sure, I  th ink I  can do that.

A Wou1d you give your full name for the record,

p lease?

A l t ' s  Chr i s  D .  Hansen .  C -h - r - i - s ,  H -a -n -s -e -n .

A And where are you employed?

A EarthFax Engineering.

a Can you give us your brief employment history?

A Okay. I can start with my educational

background. I  have a bachelor 's and master 's in geology

from Brigham Young University. I received my bachelor's

i n  ' 81 -  and  my  mas te r ' s  i n  ' 88 .  My  mas te r ' s  work  was  the

geology of the Jump creek 7 L/2-minute quadrangle, which

is located about 15 miles north of the co-op area. rt

included the structure and stratigraphic interpretation

of the geology in that area.

As far as my professional background, I spent
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after school about eight years working in Nevada and Utah

doing geologic studies not only in the coal industry but

in the oil and gas business. I performed several

stratigraphic and structural basinal studies. I 've been

at EarthFax since L992. I 've been working with several

coal mines in the area. I participated in the

preparation of PHCs for those mines for several mines,

including the Co-Op Mine, Genwal, some of the Coastal

mines.

A What mines have you been in in the area?

A In this area, the act ive mines I 've been in

are t,he Genwal and the Co-Op Mine.

A Have you been in other coal mines?

A Abandoned mines one in Nevada and Horse

Canyon Mine.

A Have you had an opportunity to examine the

Co-Op Mine?

A Yes,  I  have.

A Would you tell us what you did there.

A On the same day that AIan Mayo went in

underground, I accompanied him he and Erik and

essentially went to the same places he did.

a And what did you observe?

A Wel l ,  I  guess a t  th is  po in t  i t 'd  be easy to

maybe start talking a little about the geology of the
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area, start with the stratigraphy and structure of the

s i t e .

a Why don' t  we do that,

A Okay. Now, I  don' t  want to spend a lot  of

time going over what Peter has already presented as far

as strat igraphy, because i t  hasn' t  changed since he was

out there. And

MR. SMITH: I  hope not.

THE WITNESS: and what I would l ike to do

is put up a cross sect ion. I t 's  a general  cross sect ion

that that we took from north to south through the

permit area.

MR. HAI{SEN: Could we have t,his diagram marked

as Exhibit C-7 for demonstrative purposes?

MR. CARTERI Certainly.

THE WITNESS: We took our cross section

start ing just  north of  the Co-Op dr i l l  hole SDH-2.

MR.  SMITH:  I t ' s  okay.  My eyes aren ' t  that

good to be able to see your writ ing on this.

THE WITNESS: We purposely made it sma1l.

MR. APPEL: Is i t  in Greek?

MR. SMITH: And I qot my new glasses too.

THE WITNESS: Started up here by SDH-2 and

essentially went down to Huntington Creek. The permit

boundary the northern permit boundary is located here
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( Indicating ) . The southern part of the boundary is

approximately here ( Indicating ) .

0 ( BY MR. HAIISEN ) Now, this isn ' t completely to

sca le ,  i s  i t ?

A Not not totalIy, because we had to take a

Iitt le bit of artistic l icense with the topography and

the thicknesses of the formations because they have a

tendency to change as you 90.

A And the vertical and horizontal scales are

di f ferent?

A Yes. The hor izontal  scale is L inch equals

5 0 0 f eet, and the vertical scale is f. inch equals 2 0 0

fee t .

Just briefly, the North Horn Formation in

this area ( Indicat ing) we encountered about 600 feet of

North Horn where it consists of interbedded l imestone,

sandstone, shales, c laystones, mudstones. Overl ies

approximately 230 to 250 feet of the Price River

Formationr which consists of interbedded sandstones and

sha les .

Cast legate Sandstone, which is about L50 to

25A feet it 's a conglomeratic sandstone and sandstone

interbeddedr a f luvial  system.

The Blackhawk Formation, which is 600 to 800

feet th ick,  not necessar i ly on this cross sect ion but in
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this area ( Indicating ) . And it consists of interbedded

f luvial  sands, shal€s r  mudstones, c laystones,

discontinuous sands, sma1l relatively small channels.

I don't want to put a size to them. The Blackhawk

includes the major coal seams in the area.

Co-Op has mined in this area the Tank Seamt

the Blind Canyon Seam, and then the Hiawatha Seam. The

Hiawatha Seam and the base of the Blackhawk sit on top of

the Spring Canyon member of the Star Point Formation.

And the Star Point Formation consists of

essentially three tongues of sandstone interbedded or

intertonguing intertongued by Mancos Shale.

Thicknesses we used for these sandstone tongues come from

the in-mine dri l l  holes that Co-Op has put in and that

EarthFax was involved in dri11in9.

And one thing f want to point out is, even

though I  've colored these yel low as sand,stones, i t '  s

important to note that each one of these members is not

just  sandstone. f t '  s a t ransi t ional  sandstone that

starts out at  the base as a shale,  s i l tstone, mudstone,

and coarsens upward and becomes a fairly clean fine-to-

course grain, well-washed sand. And then the cycle is

repeated. You have shale that grades upward into more

course material . It goes on up thrclugh the Spring

Canyon.
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On this cross sect ion (  Indicat ing )  ,  we've

noted where the Birch and Big Bear Springs issue. And

they're essent iat ly coming from the base of the Panther

Sandstone member and the Star Point.

And in  fac t ,  wh i le  I ' ve  got  th is  up here,  I '11

just br ief ly touch on i t :  When these three holes were

dril led in-mine, they were dri l led through the three

sandstone members of the Star Point Formation and into

the Mancos Shale. And during the dri l l ing of each one,

the or of each well, each member of the Star Point was

isolated while dri l l ing, with packers set at the

shale/sandstone contact. And the water level in the well

was measured to determine what the potentiometric surface

of the water within the sandstone was at that t ime. And

I 've depicted those measured potentiometric surfaces or

that potentiometric point with this l ine ( Indicating ) .

A Now, Dr. Mayo testif ied that the

potentiometric surface and the water table aren't exactly

the same thing. Can you explain what he was talking

about there?

A WeI l ,  as  he sa id ,  the th is  po in t ,  fo r

example ( rndicating ) , is the potentiometric surface of

the Panther sandstone at this location ( rndicating ) .

That is not to say that the groundwater surface is the

same thing. This point is a representation of the head
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of the water in the Panther Sand.stone. The Mancos Shale

in this area may or may not be saturated.

And what we're rea1ly seeing is t,hat the

Mancos Shale is acting as a confining unit and the water

in the Panther Sandstone the water is in the Panther

Sandstone. I t  rose up in the wel l  to that elevat ion. I t

doesn' t  say that i t , 's  r is ing through the Mancos Shale to

that point .  I t 's  just  pressure of  the water in the

Panther Sandstone.

Does that explain what you were

A I  bel ieve so.

A We also put on here the potentiometric surface

of the Spring Canyon sandstone member.

I  th ink I ' I1 just  go on to the structure

because I 'm not sure that anything more can be said about

the stratigraphy than what has already been talked about.

MR. CARTER: Let me ask you a question about

potentiometric surfac€s. I think I understand the

concept, but with regard to that chart, the

potentiometric surface that we have been talking about,

the one I referred to that was first discussed. several

years ago as being the one we needed to be paying

attention to, which was beneath the floor of the workings

in the Blind Canyon Seam, is that depicted there.

THE WITNESS:  f t ' s  th is  l ine  that  we 've drawn
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( Indicating ) .

MR. CARTER: Okay.

THE WITNESS: Right through here ( Indicat ing) '

at  th is point  and north,  i t 's  under conf ined condit ions.

From this point south ( Indicating ) , i t  becomes

unconfined. And again, this is not to say if I went to

that point that there would be water in this formation.

The water 's in this member ( Indicat ing),  not up here

( Indicating ) .

MR. CARTER: This is l ike being below the

waterl ine in the hull of a ship?

THE WITNESS: Yep.

MR. CARTER: There's no water in there unless

you poke a hole in the bottom?

THE V{ITNESS : Exactly.

A (BY MR. HANSEN) Did you find more than one

potentiometric surface?

A Well r w€ found in these dri l l  holes we

found a separate potentiometric surface for each of the

members.

0 Now. this is just  a general  cross sect ion

diagramr correct?

A  Yeah .  
,

A I t  doesn' t  purport  to show everything you've

encountered in the mountain if you cut the mountain in
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ha l f?

A No, it rro r i t '  s not that detailed.

a Do we see this sandstone channel that 's been

discussed on this diagram?

A At this sca1e, no, I do not depict it. And at

this scale it, might be fairly smalI. It might if

something t,hat Dr. Mayo did not mention is that we have

some idea of the width of this channel just from dri l l ing

the Charles is aware of that they did at the face

the mine face. And so if we were to show the

location of that channel, i t would be probably in this

region right here ( Indicating ) .

A Wou1d it, be better for you or Charles to

describe what we do know about that channel?

A I can the only thing I can telI you about

i t  is I  have seen i t .  f t  is  def in i te ly a f luvial

channel . It is fairly at the part that I sar^r, the

sandstone was f ine-grained, wel l -sorted, c lean,

moderately well-cemented.

And then as Dr. Mayo pointed out on this

exhibi t ,  \Are saw i t  in two di f ferent faces, so we're

assuming that it essentially cuts across east to west

through this area ( Indieating ) with the flow the

direct ion of  the channel i tsel f .  I 'm not saying the

water in the channel. But when the channel was laid
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down, it was laid down probably in the east-west

direct ion.

0 Do we know whether that channel dips below the

bottom level of the Blind Canyon Seam?

A f have been told that the channel does not

completely cut out the Blind Canyon Seam.

A Could you go orr  please?

A Sure.

MR. CARTER: Let me ask to clarifyl I know

the answer to this quest ion, but I 'm hoping to c lar i fy

for the group here, and maybe for the record as well,

that my concept ion tel l  me i f  I 'm r ightr

My conception of the creation of this channel

we're talking about is that we have an environment in

which coal is being deposited, orgJanic material is being

deposi ted, but i t 's  in a t ransi t ional  zone so that

sometimes it 's in a shallow embayment, where organic

mater ial  is dying and fal l ing into i t ,  but i t 's  also in

an area where there are rivers basically meandering

adjacent to a large body of water. And so at some point

in this vicinity, a river meandered its way over to where

t,he channel is now, scoured out some of the coal, f i l led

i t  wi th sand, and then moved orr .  So that 's basical ly the

depositional environment for which the channel occurred.

THE WITNESS: Yeah. You could l iken i t  to the
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where you have cut off which

and now has been abandoned and

of Engineers has their  wayr f i l l

MR. LEEMASTER: Mr.  Cart€rr  I 'm a l i t t le bi t

fuzzy about that too. Would it be possible for him to

sketch in where that layer is where so we can telI where

the coal  layers is you're drawing?

MR. CARTER: Everything below that l ine is

coal' r ight? Draw in the floor would be the thing to do.

THE WITNESS:  I f  we were go ing to  i t ' s

that would be the floor of the coal ( Indicating ) , and

from what I 've been told let me draw it down here a

I i t t le better.

I f  th is is the channel geometry ( Indicat ing)

and I don't know what this distance is here

( Indicat ing )  .  And i f  th is we' l l  cal l  th is the coal

seam ( Indicating ) . It '  s essentially that geometry

( Indicating ) .

MR. LEEMASTER: So your understanding is, that

channel doesn' t  go qui te to the bottom of the coal  area

but that it does spil l  out over the top

THE WITNESS: Yeah. We were able to,  in the

mines, see distance back from this face ( Indicating )

sandstones that were related to this channel that would
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be part of the channel sandstone.

MR. CARTERI That 's a good picture to

i l lustrate.  This was a revelat ion to me as weI l ,  that

the water that's occurring in the north end of the mine

is coming, again.  f rom above, i t 's  thought,  out of  the

of a channel rather than well ing up frclm the floor.

THE WITNESS: Yeah. To maybe help and I

don' t  know. I 'm not going to draw this to scale,  but

somewhere down here ( Indicating ) is the Spring Canyon

that has water under pressure

MR. CARTER: Yeah.

THE III ITNESS: i n  i t .

a (BY MR. HANSEN) That l ine you've marked as

and labeled "SCr " that is the water table that feeds the

spring?

A

a
A

No,  not  necessar i ly .

What is that?

That' s this member ( Indicating ) of the Star

Point Formation.

a Is there water between that l ine that you've

labeled 'SCtr to the bottom of the Blind Canyon Seam?

A Is there water in here ( Indicating ) ?

A In  that  space,  yes.

A In  the sha le? Wel l ,  I ' f l r  sure  that  there 's

water in the porous bases of the shale. But if you ask
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me whether it 's moving through there

A Do we have any evidence that there's water in

that area that is coming up through the floor into the

Blind Canyon Seam?

A I did not see any water coming up through the

floor. All the water I saw coming into the mine through

this area was coming through here (Indicating) or coming

( Ind icat ing)  .  .  .

MR. CARTER: Okay. Thank you.

THE WITNESS:  Br ie f ly ,  I '11  move on to  the

structure. As Peter talked about in his presentation,

this area of the Wasatch Plateau has several in-echelon

normal faults that are trending north and offsetting to

the east.  What I  mean "of fset in echelon pattern":  they

tend to start stacking to the east.

The permit area is bounded on the west by the

B1ind Canyon Fault and on the east by the Bear Canyon

Fault. And we've made an attempt at a three-dimensional

diagram here that

MR. HAI{SENI Can we mark this Exhibit C-8 for

demonstrative purposes ?

I assume you're going to want copies of  al l

these, correct?

MR.  APPEL:  Yes.

THE WITNESS: Blind Canyon Fault is located
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here on th is  d iagram ( Ind icat ing) .  I f  th is  is  i f  th is

is north ( Indicating ) , the B1ind Canyon Fault trends to

the north.  This is just  the faul t  t race on the surface.

There'  s another faul t  located paraI le l  to i t .  Birch

Springs is on the west s ide of  both of  these faul ts.

Bear Canyon Fault the fault trace is located parallel

to a portion of Bear Canyon, cuts across the canyon

floor, and then comes up the other side of the mountain,

but,  of  courser we couldn' t  qui te i l lustrate that.  The

green area is very roughly where they've mined.

A By that, do you mean in the B1ind Canyon Seam?

A Yes, I 'm sorry,  the Bl ind Canyon Seam. This

does not i l lustrate the Hiawatha or the Tank Seam.

In this area I 'm going to have to mark on this

map or on this diagram. As peter stated, there's a

system of joints and fractures that are not necessarily

parallel to the fault ing but are at an oblique angle to

the fault itrg. And if I were to draw it on here, they run

about L5 to L7 degrees east of  north.  So they're

they'd be something l ike if I can do this in that

angle (  Indicat ing) .

Nowr there's a second set I  a minor set of

joints that run at about 60 degrees east of north. So if

I were to try and draw that, they would be something in

that  or ienta t ion ( rnd icat ing) ,  maybe a  l i t t1e  less .  r '11
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mess it up if I do any more. But that pattern seems to

be coilrmon throughout this area.

Now, the structure at the springs themselves

Big Bear Spring is issuing from a joint within the

Panther Sandstone. The joint trends basically L5 degrees

east  o f  nor thr  so i t ' s  w i th in  th is  sys tem of  jo in ts .

There are joints all along this face of the Panther

Sandstone that broad or wide intervals of the

secondary joints that cut through the whole mountain.

Birch Springs is s imi lar in that i t 's

associated wit,h a fracture and there' s a minor amount of

o f  f  se t t  i t  appears  to  be less  than 1 ,0  feet .  And i t ' s

there are also the secondary set of joints in that spring

locat iorr .

Dr.  Mayo has already discussed this faul t

where they encountered in the Blind Canyon Seam. I

visited the same location. I can confirm that it was

dry. I don't know that I can really say anything more

about that.

I have observed fractures observed

fractures within the mine actually, in both the Tank

and the Blind Canyon Seam and there was no water

coming through these fractures. And, in fact, the

fractures had no evidence of water having moved through

them except in the Blind canyon seam in that wet area.
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A Could you point out where that area would be

on this Exhibi t  C-8?

A Sure. That would be up up in this area

r ight here ( Indicat ing),  up on the north end of the mine

workings.

Is that the same area where the channel would

be?

A Yes. But not knowing the exact geometry of

that channel,  I  d idn' t  feel  comfortable putt ing that in.

A But the channel would cut approximately in an

east-west direction?

A Across here ( Indicating ) .

a Towards the' top of  where the green area is

shown on that exhibit?

Yes .

And one thing I would like to say about both

the stratigraphy and the structure in this area is, i t '  s

important to realize that when this area has undergone

tectonic stresses folding and faul t ingr compressional,

tensional forces the sandstones have reacted britt le;

they'1I  break. The shales, the mudstones, the claystones

act more plast ical ly and they'11 f lex.  They wi l l

fracture but not at the same rate that the sandstones

wiI I .  Plus, when the shales and the claystones are

exposed to water, they have a tendency to swell and
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reheal themselves.

A Is that just theory or has that been

observation?

A That's been my observationr i ly observation at

the outcrop, my observation from dri l l  hole data that

and dri l l ing logs from the r'rells that Co-Op dri l led on

top of the mountain up here, plus my own experience in

dri l l ing in these same formations.

Other than that,, I don't have much more to say

about the geology.

MR. HANSEN: Gentlemen, do you have any

quest ions? I 'm sure you do.

MR. APPEL: Is this the end of his testimony?

THE WITNESS: Oh, weI l ,  Iet  me back up for one

minute. I did create a geologic map of the area

fol lowing Doel l in l l 's  presentat ion. This is the Bear

Canyon Fault ( Indicating ) , Blind Canyon ( Indicating ) .

And then the Pleasant Valley Fault is over here

(Indicat ing),  which is probably the major bounding faul t

for this area. The Bear Big Bear Springs is located

in this area ( Indicating ) , about a quarter of a mile from

where Bear Canyon Creek srosses over the Panther

Sandstor le.

And Birch Springs would be this is easyi

it 's already marked would be in this area
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( Indicat ing )  .  Woops. No, i t '  s not.  Over here

( Indicat ing )  .  I t  wasn' t  so easy af ter that.

Can I have your eraser?

MR. HANSEN: May we mark that diagram, Exhibit

c -9?

MR. APPEL: For demonstrative purposes?

MR. HANSEN: Certainly.

MR. CARTER: You are doing too many trials,

Je f f .

MR. APPEL: If you think that, imagine how I

f ee l .

MR. SMITH: Is that i t?

THE WITNESS:  I  th ink  that 's  i t .

MR. APPEL: Do you have any other purposes

this witness can serve?

MR. HANSEN: He 's  a I I  yours ,  gent lemen.

EXATT{INATTON

BY MR. APPEL:

0 I  don' t  want you to think I 'm Dr.  Mayo because

I 'm s tand ing up on you.

(A discussion was held of f  the record. )

A (BY MR. APPEL) You mentioned just trying

to become more conversant with this cross section r

appreciate your wil l ingness to give us a copy of all

these exhibits. You testif ied you only know the
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thicknesses of these various sequences at the site of the

dr i l l  hole?

A Uh-huh (Af f irmative ) .

A And you have a total of , I gluess, f our dri l l

holes ?

A Three which penetrated the fuII thickness of

the Star Point Formation.

0 Okay. And the width between the two faults is

how far?

A The width between the Blind Canyon and the

Bear Canyon fault?

A  Yes .

A I can measure t,hat.

A You can tell me well, why don't you measure

it; then we can have that.

A  31250  fee t ,  acco rd ing  to  Dr .  Mayo ' s  work .

A And how wide are each of these dri l l  holes?

A How wide? What diameter of the dri l l  holes?

0 The diameter of  the dr i l l  ho1es.

A I  would assume they're 4 inches in diameter,

A Is there a map that shows where the drill

holes are?

There we go.

A Yeah.

A So referring to what is Exhibit 1



I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I

1

2

3

4

5

6

7

I

9

L0

1L

L2

L3

L4

15

L6

L7

1,8

L9

20

2L

22

23

24

25

L44

MR. CARTER: I  th ink that 's on the water

users '  Exh ib i t  5 .

A (BY MR. APPEL) I t  doesn' t  show four.

Let 's  put  th is  one up,  then ( Ind icat ing) .

This is ref erring to Exhibit L. Trlhere would 3 be, the

abandoned dri l l  hole?

Did you find that the precise thickness of

each of these sequences does this reflect that you

found a precise thickness of each sequence in each of

these dr i l l  holes?

A With probably within a foot or two.

A Okay. So you bel ieve on that basis that i t 's

continuous throughout this section moving through the

mountain?

A Yes, based on the dri l l  hole data and the

outcrop that I observed in the area.

A Okay. Now, don' t  the shale layers tend to

vary in thickness within these

A Yes, they wil l  vary between zero and several

hundred feet. But the dramatic change occurs in the east

or west- to-east direct ion, not the north-to-south.

The depositional strike of the Star Point Sandstone is

f rom west to east. As you go to the west tolsard Joe' s

Valley, the sandstone members begin to intertongue more

croseryr the Mancos shale begins to pinch out. A6 you go
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east from that area, the Mancos Shale tongues tend to

thicken. So i f  you're on a north-tc.r-south trend, the

thickness of the tongues does not vary dramatically.

Does that make sense?

0  I t  does .

Is there a place where sandstone could rest on

sandstone with no Mancos Shale?

A l t ' s  a lways poss ib le ,  but ,  i t ' s  un l ike ly ,  g iven

the depositional environment for those sandstones.

A But if i t  did, the Mancos Shale would not bear

and provide a confinement layer the way you've

interpreted it here?

A If there is no Mancos Shale tongue

0 Uh-huh (Af f irmative ) .

A there would be no confining layer?

A Uh-huh (Af f irmative ) .

A That would be true.

0 And this is all based upon a depositional

sequenc€ r so if there was a material providing a basis

for the Mancos Shale to be deposi ted and i t 's  deposi ted

in thicker layers someplace and thinner layers in other

p laces,  i t '  s  because o f  nature?

A  Yes .

0 Same with the sandstone?

A True.
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MR. CARTERI I got a question. For instanc€r

if this is an area characterized by channels or we

found a channel?

THE WITNESS: Yes, but that 's in the Blackhawk

Formation, not the difference between the Blackhawk

and the Spring Canyon is, the Blackhawk Formation is a

littoral, brackish water

MR. CARTER: -- back bay lagoon.

THE WITNESS: The Star Point Formation is a

strandline beach, prodeltaic system, which tend to be

more uniform because you're looking at

transgressive/regressive sequences .

MR. CARTER: So i t 's  unl ikely that the channel

formation we find in the Blind Canyon Seam would be

present in the lower sand units?

THE WITNESS: In this area, yes.

MR. CARTERT Which could conceivably create a

hydraulic connection through more f mean, in this area

i f  that channel were deeper let 's say i f  the scouring

had gone all the way through the coal into sand below, iL

would be l imited in aerial extent but there could be a

connection?

THE WITNESS:  I t ' s  poss ib le ,  but  I  th ink  that

is yet to be seen on the Wasatch Plateau. There are no

deep channels l ike that that we've observed.
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MR. CARTER: Thank you.

0 (BY MR. APPEL) Do you believe the water moves

between the various members of the Star Point Formation?

A Given enough time and that could occur, but

you're talk ing permeabi l i t ies that are exceedingly Iow.

A ![hat if they are bound together by common

joints and fractures?

A l t 's  unl ikely because of the coi l rmon joints

and fractures would seal themselves in the shale.

A What i f  i t 's  a very thin layer of  shale

between the two of

A Hor,v thin is thin?

a What  i f  i t ' s  one inch th ick?

A Then i t 's  probably l ike1y to go through. But

in my opinion, there's no shale here that 's only one inch

th ick .

0 So water entering the Star Point (Indicating)

I 'm sorry the Spring Canyon member wil l  never

converse with the Storrs member or the Panther Sandstone

member.  Is that what you're saying?

A Not never.  That 's pret ty absolute.

A Would it have someplace else it would rather

go , w il rr being the rnrater?

A  yes .

A Where would it rather go?
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A The conductivity in these members is weII,

let me back rp. It would go laterallyr or horizontally,

instead of vert ical ly.

A So it would move down this way (Indicating) in

each of these sandstones and find the air here?

A  Yes .

A Have you seen any springs here?

A Uh-huh (Af f irmative ) .

A How large are they?

A They ' re  not  s ign i f icant .  I  wouldn ' t  I

wouldn ' t  guess a  f low,  but  you ' re  not  ta lk ing 4A or  50

gal lons a minute.

0 Have you seen them in the permit area?

A No. What I 'm saying is,  in the permit  area

there are springs, but these are insignif icant f lows.

0 Okay. More l ike seeps?

A Uh-huh (Af f irmative ) .

A Okay. Same situation

A Uh-huh (Af f irmative ) ,

0 with the Storrs member?

A Uh-huh (Af f irmative ) .

A The same situation from the Panther Sandstone

member?

A With the exception of Birch and Big Bear.

A Are there any other springs of the size of
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Birch and Big Bear in this area above them?

A In that fornation?

a Uh-huh (Af f irmative ) .

A Not that I 'm aware of .

A Any ot,her formation?

A There are signif icant springs in the North

Horn Formation.

A Up here ( Indicating ) ?

A Uh-huh (Af f irmative ) .

a Okay. And is it the Price River Formation

that drives those?

A No, it would be the shale members within the

North Horn Formation that drive them up.

0 And water, recharged water is going to land on

the North Horn Formation here, and is it going to run off

as surface water or is some of it going to move down?

A A small percentage of it may move down.

0 Okay. And that would cause some of the

springs you mentioned here?

A Uh-huh (Af f irmative ) . Yes.

a Stand up, if you would, and pretend to be Dr.

Mayo  aga in .  I 'm  so r ry .  I  j us t  can ' t  r es i s t .

A I  wouldn' t  even pretend to do that.

0  Your  ha i r 's  too shor t .

A l t ' s  a lmost  gray enough.
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A Water fal ls here ( Indicat ing).  Show me where,

based upon your geologic inquiry of this arear you think

the water 's  go ing to  be.

A Ninety percent of  i t 's  going to run of f  at  the

surface. Ten percent or less may come in here

(Indicating), hit an impermeable unit, come out here

( Indicating ) . It may never daylight to the surface. It

may faII through the soils down to some point in here

( Indicating ) , Say that happens to another 80 percent of

the L0 percent.  Now we're down to 2 percent of  the

water. And it may travel a little bit f arther and colme

out here ( Indicat ing).  Then we got another smal ler

percent that eventually, over in geologic t ime we're

talking, perhaps, not a signif icant amount of t ime, but

in your t ime in our understanding of t ime, it would

take thousands of years to get down to here ( Indicating ) .

a Okay. So what water is forming this

potentiometric surface you've drawn here? Is that the

groundwater tab1e, in your estimation?

A No,  i t ' s  not  the groundwater  tab le .  I t ' s  the

potentiometric surface.

a Where would the groundwater table be? Iligher?

A No. It depends on each locatiorr. You could

have these perch zones where you would have a separate

and distinct groundwater surface, but as far as the
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groundwater table goes, it 's you realIy cannot say the

potentiomet,ric surf ace is the groundwater table.

A Okay. What do you mean by "potentiometric

surface" when you draw it here?

A I f  I  were to dr i l l  a hole weII ,  such as

this one into the Spring Canyon, this water wil l  r. ise

within that, well to this point ( Indicating ) .

0 So is there water moving through the BlacHhawk

Formation at all down?

A At an incredibly slow rate.

A Where does the water come from that provides

the source for Birch and Big Bear Spring?

A The only answer I can give to that is that it

comes somewhere north of t,he permit area.

A And here's your permit boundary here

( rndicating ) ?

A Uh-huh (Af f irmative ) .

A Do you believe some of this water's moving

down?

A  No .

a No?

A Not okay. Yes and rro. A very small

percentage, incredibly small percentage of it, is moving

down.

MR. CARTER: Let me ask a question because
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we're only looking at  one dimension here. That is,  i f

you look at the geologic map and anyone correct me if

I 'm wrong here it is a general proposition rock un.its

that are aquifers get most of their recharge or the

best opportunity to recharge is where those units are

exposed at the surface.

The classic would be the Navajo Sandstone,

which is recharging way out to the east of us here bu'b

then plunges beneath the Wasatch Plateau. The surf ac,e

out there is 71000 feet,  where Texaco has i ts in ject i ,on

weII. And the that is not being recharged because

it 's over lain where Texaco has i ts wel l  by Mancos Sha1e

and a whole bunch of other stuf f .

Most of the water, i f not all of the water

that 's gett ing into that,  just  in terms of large

percentages, is coming from where i t 's  cropping out,

where the snow lands there, melts, and gets into it.

So isn '  t  i t  l ikely r  or possible at  least,  ' that

if i t 's having diff iculty coming straight down through a

bunch of very low permeability layers, that if you lo'ok

at the geologic map, you can see that it crops out up the

canyonsr where the canyons are incised. And where i t 's

and the best way that I 've got: impermeable layer,

permeable layer, impermeable 1ayer.

Just relatively speakingr the best place t,o



I
t
I
I
I
I
I
I
I

L

2

3

4

5

5

7

I

9

L 0

L L

t 2

L3

L4

L5

16

L7

L8

19

20

2L

22

23

24

25

L53

glet water into it is from the sides rather than from the

top or the bottomr so the most effective source would be

I  mean,  I  don ' t  th is  is  not  tes t imony,  but  I 'm

just remembering my geology. You got to put the wate:r

into the container where there's an opening.

MR. APPEL: Maybe I can ask a question and

we' I l  fo l low up on that .

A (BY MR. APPEL) You see an outcrop of any of

these formations up-canyon?

A  Yes .

A Where?

A Tie Fork, which is it would be on this map

( Indicating ) . This area up here ( Indicating ) .

A Vf,hich formations do you see?

A WeI l ,  i t ' s  see the Mancos Shale ,  Star

Point, Blackhawk, Castleview, Price River. The whole

sequence is essent ial ly exposed in this area.

A How far above stream leve1 are they?

A Depends on where you are, because the canyon

is not level .  As you go up-canyon, you're crossing each

one of these outcrops. For example, the Star Point is an

outcropping up into this area ( Indicat ing).  The

Blackhanuk is exposed in the bottom of the canyon here

( Indicating ) .

A  And that 's  outs ide o f  our  graben area,  isn ' t

I
I
I
I
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i t?

A No, i t 's  actual ly wi thin the graben, this

being the boundary of fault ( Indicating ) .

A So you're saying in here (  Indicat ing )  ?

A Uh-huh (Af f  i rmat ive),  though i t  isn' t  drawn on

there.

a And you think that 's the recharge area for the

Birch and Big Bear springs?

A No. I 'm saying a potent ial  recharge area, not

necessarily for these springs but for this formation. ft

could recharge that formation.

A Have you done a water budget?

A No, I  have not.

A Has anyone?

A Not that I 'm aware of .

A Okay. Is there a water budget in the PHC?

A Not  that  I 'm aware.

a Okay. Did you do any work on the existing

PHC?

A No. I have only reviewed it.

0 Who did that work?

A John Garr and some other employees at

EarthFax.

0 Who were the other employees?

A Rich White and
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Anybody else?

MR. WHITE: It was predominantly who it was.

a ( BY MR. APPEL ) Do you know rnrho did the f ield

wclrk?

A Field work as far as the in-mine dri l l inl l?

0 WeIl, and additionally, to determine whether

or not there were the fractures and jointings occurred on

the surface.

A For the PHC, John Garr would have done that

work.

A Does the PHC reference regional fault ing and

j ointing?

A  Yes .

A Throughout the stratigraphic sequence?

A In the general  sense, yeah.

0 Do you bel ieve that 's a correct conclusion?

A That

0 there is regional fault ing and jointing

throughout this entire sequence.

A  Oh ,  yeah .

A You mentioned that you saw water coming from

fractures in the north end of the mine, which was here

( Indicating ) ?

A Uh-huh (Af f irmative ) .

0 Where is that on this mapr oil Exhibit C-7?
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A That would be approximately up in here

(Indicat ing).  Vi later is or the yeah, the water was

coming out of the roof.

0 Okay. And that 's f rom the sandstone channel,

as  you 've re fer red to  i t?

A  Yes .

0 How does the water get to the sandstone

channel ?

A I 'm not sure that I know where it comes from.

0 Do you al t ree with Dr.  Mayo's conclusion i t  is

coming from the surface?

A Only in the fact that all water in the

groundwater surface or groundwater system comes from

the surface.

A Do you think it could have come from the

surface directly above?

A  No .

A So it is coming from unknown destinations or

sources to the north too?

A l t 's  in my opinion, i t  is  coming from

sources that would be north of the permit area.

0 $Ihat do you base that opinion on?

A As we discussed earlier, the extremely lotu

permeabil i ty of the overlaying units.

A Okay. Do you know if that sandstone channel
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is continuous with other sandstone channels?

A  No .

A Okay. What's it connected to that would put

so much water in it?

A A gallon and a half a minute? ft could be

exposed to the surface where a stream is currently

running over it. It could be coming from another

discont inuous sand. There's a potent ial  c i rcui tous

route. I 'm not sure what i t  would be.

a So is it your testimony that the Blackhawk

Formation is what 's a good word to use? there's an

impermeable barrier between the Blackhawk and the Star

Point Formation?

A It is an impermeable barrier.

a Is there any coilrmunication between those two

that would allow water to move down?

A At a very incredibly slow rate.

a What about if there were fractures?

A The fractures would have a tendency to heal

themselves.

A But what if you have a whole series of

sandstone channels? Could those rest on the Star Point

Formation?

A Yes, but you would it would be highly

unlikely to have a series of sandstone channels that
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would stack themselves the length of the Blackhawk

Formation or the width the thickness, rath€rr of the

Blackhawk Formation.

A Doesn' t  Dr.  Mayo's drawing of the sandstone

channel show that it 's discontinuous within two fault

boundaries?

A He's only shown those as boundaries, not that

the channel is only here at  th is locat ion. He's saying

that this is the location of the channel between these

two faul ts.

A Do you think i t 's  on the other s ide of  the

faul ts ?

A I t '  s reasonable to assume that.

0 Okay. The same stratigraphic level?

A Same stratigraphic level but not the s;rme

structural  level .

A In any event, the mine is very wet up in here

( Indicating ) ?

A There is water that is coming out of a channel

and near the face, roof drippitrg.

MR.  APPELI  That 's  a l l  I  have.

MR. SMITH: I  just  got a few quest ions.

EXAIT{INATION

BY MB. SMIT.H:

A This is Exhibi t  C-7. Before I  ask you about
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this, Iet me ask you, What were you asked to do by Co-Op

in connection with why you're here today?

A To review the geology and structure of the

arear to determine what effect fault ing would have on

this area, do a l i tt le surface mapping, and generally

present any information that I observed in the mine.

a Did you gather new data or just reevaluate

exist ing data?

A I did some surface work, reviewed existing

data.

0 l i lhen you say "surface work"

A Surface mapping.

0 Any other data gathering besides that?

A Other than adding in, helping collect in the

isotopic samples, I  wouldn' t  say yes, I  would say rrNotr

to  that .

a Okay. Now, Birch and Big Bear Spring, they

both issue from the Panther Sandstone; is that correct?

A The base or near the base of the Panther.

A Then I take it they both issue out of faults

or fractures?

A Yes r  on top of  the Mancos Sha1e.

A So that 's a f racture in the Panther Sandstone;

is that correct?

A Right.  I t '  s sealed i f  i t  actual ly
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cont inued into the Mancos Shale,  i t 's  apparent ly sealed

itself, so it kicks out at the contact of the two

formations.

A That 's at  the bottom, r ight? You're saying

that the Mancos Shale is k ind of  a f loor and that 's where

it comes out t,here; is that

A Right.

A Do I understand that?

Did you make any effort to try to follow the

fractures from let 's take Birch Spring, for example.

Did you follow the fracture from Birch Spring?

A On the ground f was not able to, but with

aerial photographs I tr ied to trace it.

A Does it continue into the next layer, the

shale layer above the panther Sandstone?

A There are fractures within the overlying

sandstone units that appear to be in the sane vertical

locatioltr though between the sandstone members, the shale

is not exposed not wel l  exposed, so I  couldn' t  say for

certain that those were the same joints or fractures.

a So you couldn't teII but thought there were

joints that extended through the shale into the next

sandstone layer?

A I  guess what I 'm saying is,  there were jo ints

in the sandstone that appear to be vertically in l ine
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with the joints joints in the Storrs that are

vertically in l ine with those joints that are in the

Panther.

a I  see. so there were jo ints in the storrs

that are in l ine with the Panther Sandstone?

A Uh-huh (Affirmative ) , but I cannot say they

were exactly the same joint.

a Is the Mancos shale is that exposed? Did

you see that?

A In certain areas, Y€s. Not al l  aL the spr ings '

a Okay.

A I mean, there is Mancos Shale exposed at Birch

Springs. There is some Mancos Sha1e and shale tongues

exposed in the area of Big Bear.

0 Now, there aren' t  any major spr ings that issue

out of the Storrs Sandstone?

A Not that are f lowing 30, 40 gal lons a minute'

a And I take it the same's true out of the

Spring Canyon Sandstone?

A In this area 7 f io.

0 Any reason why the two major springs in this

area both come out of the Panther Sandstone?

A It could be several areas: one, the spring

Canyon and the Storrs are less permeable than the Panther

Sandstone. And that' s from information that we qot --25
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intercepted in the permit area that would eventually end

up at Birch Spring?

A It would have to be coming vertically through

the mine area to reach that point.

A WeIl, doesn't your map show that the water,

let ' s take the potentiometric surface moves, you know,

vert ical ly,  there's a vert ical  aspect of  the

potentiometric surface as well as horizontal aspect?

A That, 's only a pressure head r  a pressure

representat ion. That 's not a representat ion of  the

actual  water surface.

0 Why don't you show me on this map where the

mine's encounter ing water,  because i t  is encounter ing

water,  correct?

A On the north end near the sandstone channel,

which would be in this area right here ( Indicating ) --

well, let me back up, maybe make it, a little bit

A That's very near where you show the

potentiometric surface. Is that just by coincidence they

happen to be together?

A I think unfortunately, yes, because that water

comes out of  the roof,  not out of  the f loor.

0 Which way is the water moving? Dr. Mayo said

the water was moving. lrlhich direction is that water

moving?



t
t
I
1
I
I
l
t
l
I
I
t
I
I
I
t
I
I

L

2

3

4

5

6

7

I

9

1 0

1 1

t 2

L3

J,4

L5

L6

17

L8

L9

20

2L

22

23

24

2s

L64

A It '  s a good questiofr. It '  s moving out of the

channel somewhere. And at this point it 's moving into

the mine. Prior to mining up against it, i t  was moving

through there at a gallon and a half or less assumed

gallon and a half or less to some location. And it may

not have been daylighting. It may have been going into

another formation.

A Wel l r  you just  don' t  know. Is that your answer?

A I  just  don' t  know what?

A You just don't know where the water was moving

prior to the mining?

A That' s prclbably I couldn't put my f inger on

where on a direction where it was moving. But I

believe what he has calculated to be accurate: in the

realm of a gal lon and a hal f  a minute, more or less.

a And explain that so I understand what "gaIlon

and a  ha l f "  means.

MR. HANSEN: For clarif ication, the actual

number  was L .2 .

THE WfTNESS :  Okay. I  'm sorry.  That '  s just

the throughput.

0 (BY MR. SMITH) Throughput.  GaIIon and a hal f

moving through what?

MR. CARTER: From one end of this channel

segment to the other. Based upon the approximate amount
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that had been discharged out of the channel and the age

of the water in the channel and the curve I T think he was

saying we have a vessel that holds about a bil l ion

gallons of water and it 's moving through the vessel

i t 's  not stat ic but i t 's  moving at the rate of  about 1-.2

gal lons a minute.

I mean, he was trying to match age, residence

time, velocity, and volume to come up with a you know,

when it comes in, how long does it take to move through

and how fast is it going?

THE TIIITNESS : Right.

a (BY MR. SMITH) Now, Dr.  Mayo's f igures were

based on flow, glroundwater discharge figures that are

shown on Exhibit 4i is that correct?

MR. CARTER: WeII, my understanding was, he

was uti l izing this exhibit as the basis for determining

basical ly i t 's  l ike a decl ine curve sort  of

analysis, trying to determine what the volume of the

vesse l  was .

A (BY MR.  SMITH)  So that 's  what  he based h is

calculat ion on was those discharge f igures I  isn' t  that

correct?

A WeI l ,  I 'm not  sure  I  don ' t  fee l  comfor tab le

answerirg that quest ion because I  i t 's  not my

test imony.
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a Let 's go on to the next quest ion. Can you

explain to me why the numbers are different on this

exhibit than they are on the PHC and the CHIA as far as

the discharge?

A Well, the CHIA is a state document. The CHIA

is supposed to be prepared by DOGM.

A How about the pHC?

A I have no I have no opinion on that. That

is something you could ask Charles.

A I  lJuess we' I l  have to ask him that quest ion

why we have different numbers.

A Are you sure that we do?

0 I 'm happy to  po in t  them out .  I ' ve  got  the

documents here.

MR. CARTER: What are they?

MR. SMITHI  Wel l ,  they ' re  as  h igh as 300

MS. MATTSO: Can I ask a point of Liane

Mattso, Forest Service. Is what you're thinking of  is

that discharge water what they're act,ually pumping eut of

the mine and what they're talking about is the water

that 's f lowing in f rom the channel? Is that where we're

gett ing caught up. in semant ics?

MR.  SMITH:  No ,  i t  r ea l l y  i sn ' t .  The

difference is, we have two sets of numbers that, for

whatever reason , Dr.. Mayo relied on and what's been
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reported in the PHC to the CHIA, and also in the CHIA' Ets

to what the flows are encountered in the mine.

MR. CARTER: Vilhat flows do they report? As

high as

MR. SMITH: As high as 300 and nothing

anywhere near 300. And that '  s a total .  We're talk ing

about total both used in the mine and discharged out of

the mine.

MS. MATTSO: WeII ,  my quest ion what I 'm

trying to because I get confused l istening to you

guys. What I 'm wondering i f  these guys are talk ing

about discharqe from this channel that's coming into the

mine and what you're referring to is what is being

discharged from the mine and being measured outside.

MR. SMITH: What I  bel ieve I 'm referr ing to is

just  the total  water that 's measured used in the mine

or discharged out of the mine. I thought, you know, Dr.

Mayo's numbers were the same, but they seem to be

d i f fe rent  than what 's  in  those documents .  That 's  why I 'm

trying to

MR. REYNOI,DS: Maybe I can clarify this right

now. These numbers are the numbers that have flowed

from

MR. HAI{SENI "These numbers, " meaning numbers

in Exhibi t  C-4?
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MR. REYNOLDS: Yes.

from the channel. The maximum number of

300 gal lon a minute you're referr ing to in my

testimony I did mention another point, SPC-10, that we

mined into for a short period. We encountered about 250

gallon a minute, which immediately dried up.

MR. CARTER: Oh, that was t,he fault-related

water?

MR. REYNOLDS: It was not it was over near

a faul t  on the east s ide. I t  was also near this channel,

but we did not encounter either we just ran into

' 
basically what appeared to be a perched aquifer that

drained.

And the f igures you're looking at  are just

in other words, the figures in the PHC represent average

numbers. This 300 gal lon a minute you're talk ing about

represents at one point in time the maximum that has ever

flowed from the whole mine together from all points in

the mine.

MR. CARTER: So I understand, Exhibit C-4 is

intended to show the water coming from the channel

MR. REYNOLDS: That 's correct.

MR. CARTERs -- and not supposed to show all

the water coming out of the mine, just the channel?

MR, REYNOLDS: It is in fact, ot this point
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in t ime, i t  is  95 percent of  what 's coming into the

mine is coming out of the channel right now, but

MR. APPEL: And the rest comes from where?

Roof dr ips?

MR. REYNOLDS: I mentioned we do have a small

bit of water that has just started flowing out of the gob

that we've begun monitoring,

MR. CARTER: That 's on the east s ide of  the

mine?

MR. REYNOLDS:  Yes.  I t '  s

MR. HAI{SEN: Do you have any problem with

this,  just  to c lear things up?

MR. SMITH: No, I 'm happy to let  Charles clear

things up.

MR. CARTER: Whi le we're on i t ,  I  said two or

three times the last few times that this was informal.

It, 's gotten quite formal. And as long as the parties are

comfortable with thatr you can do that. But I think it 's

helpful  to c lar i fy the record as we get to these issues.

MR. HANSEN: I would certainly prefer clarity

over formality.

MR. CARTER: Okay. Let 's have both.

Go ahead. Sorry.

IuR. REYNOLDS: Just within the last f ive, six

months we've encountered some water. I think our last
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measurement was around L8 gallon a minute, what we

estimated that, f lowirg out of this gob.

MR. APPEL: Going back into the area you're

mining now?

MR. REYNOLDSI Back in the mine.

MR. APPEL: Which indicates there's qui te a

bi t  of ,water in your gob?

MR. REYNOLDS: Which would indicate i t 's

probably f lowing through the entries. In other words r we

did have about 20 ga1lon a minute that was flowing here

at the time that we pulled pil lars. And we suspect that

water has just f lowed through the workings and is now

coming back into the mine.

MR. CARTER: It 's made its way back to the

mine,

THE WITNESS:  So i t ' s  not  c ross ing the fau l ts .

MR. REYNOLDS: No, i t  doesn' t  appear to be

cross ing the fau l ts .

MR. APPELT Isn' t  the slope of the f loor in

those workings toward the east?

MR. REYNOLDS: I t  is.

MR. APPEL: So in order for that to be coming

down and fi l l ing up here ( Indicating ) , you have to f i l l

up the levels down to the east, r ight?

MR. REYNOLDS: No, not necessarily. When we
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mined this r w€ did have floor coal. And in pull ing these

pi l la rs ,  the way we 'd  puI I  i t  i s ,  a f ter  we 'd  make a

we've got a pi l lar  here. Mine the pi l lar .  First  th ing

you do is you sptit i t  in half; then you turn and make

cuts into that pi l lar  about l ike that ( Indicat ing).  And

what happens is,  they'd mine that;  then they'd come back

and mine out the floor.

THE T{ITNESS:

cross sect ion?

Now, is this looking down or

MR. REYNOLDS: This is looking a plan view

of  the p i l la r .

And so what you do is, yon create basically

some bowls in the floor, small sump$ that may fi l l  up as

the water moves. Depending on how much coal or where you

f i l led up would determine the direct ion i t 's  going.

And then also where we were mining against

this in-mine fault and we did not penetrate that fault,

that would also be a barrier for any water from moving to

the east.  I t  would hold i t  th is way. We do also

in-mine.

Although the general trend's that way, this

map shows it a l i t t le better ( Indicating ) . The actual

contours of the floor are actually shown right here, and

we do have quite a bit of variance right here. We have a

low point; then we had a high point, which came through
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here ( Indicat ing).  And i t  was actual ly downhi l l ,  then

back uphil l , then downhil l  r ight in the mine. So you

have all kinds of variations l ike that that are going to

inf luence the direct ion the water 's going to f low.

This is the onty place we've had water f lowing

out of the gob, We do have a

MR. APPEL: Is it f lowing through a pipe or is

i t  just  seeping?

MR. REYNOLDS: It '  s seeping

MR. APPEL: So there's a head behind i t?

MR. REYNOLDS: onto the floor of the mine.

MR. APPEL: Is there a head behind it?

MR. REYNOLDS: I  would say no. As this area's

kind of  f i l led rp,  the water i t 's  just  an open f low

along the f loor.

UNIDENTIFIED SPEAKER: You have not SEAIEd

that sect ion, then?

MR. REYNOLDS : V{e 've built sealed, but we

have not f inished sealing this off yet. We have been in

the process of sealing, but \Are did get some water f lowing

back out of it that we have begun monitoring.

We do also I  d idn' t  ment ion i t  before -r  we

also monitor this portal that was sealed on the east

side, which has always been dry. Vile've never encountered

any water f lowing out of that east side, which would
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indicate that this is probably not f i l l ing up with water,

because if i t  vras, yclu'd have water seeping out of that

area.

Hopefu l ly  that '1 I  c lar i fy .

MR.  SMITH:  Yeah,  that 's  he lp fu l .  Thank you.

MR. REYNOLDS: Other than that f low, all the

flow we're encountering is coming out of here ( Indicating ) .

MR. CARTER: Vtlhere did the other flow that was

250 gpm, then dropped off where was that coming from?

MR. REYNOLDS: That was coming out of this

section right here ( Indicating ) .

MR. CARTER: That ' s t,he same place . So now

MR, REYNOLDS: Yeah.

MR. CARTER: --  i t 's  down to 2A? You pul led

the p i l la rs?

MR. REYNOLDS: Dropped down to about 22 when

we pul led pi l lars and discont inued that.

MR. CARTER: And now you've got L8 coming out

of the gob?

MR. REYNOLDS: It appears to be about L8. It

varies somewhdt, but o . .

a (BY I![R. SMfTH) The three wells and this is

the fourth well that was dri l led?

A Uh-huh (Af f irmative ) .

a Why has that not been drilled all the way
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through?

A I really do not know the answer to that.

MR. WHITE: I  can test i fy to that later.

0 (BY MR. SMITH) who decided about the number

and placement of  wel ls to do these tests?

A That would be something I think Mr. White

could probably discuss.

A And your answer would be you don't know?

A  No .

0 I 'm not trying to get you to answer questions

for  o ther  people .  A l l  you have to  say is ,  " I  don ' t

kno$r, " and then we'Il move on to something else.

A I just didn't want you to think nobody was

going to answer it.

I ' think it '  s important to note, too, that

there are three separate and distinct potentiometric

heads in the Star Point Formation. If we were

communicating between those three sandstones, they would

have the same head and not different heads.

a Were these sandstones about the same thickness?

A They var ied but they're c lose within 10,

20 ,  30  f ee t .

0 How about the shale?

A Are they the same thicknesses?

0 Uh-huh (Af f irmative ) .
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A Not exactly.

A For example, was the same thickness found at

DH-3 as DH-L of the member of the shale or was it, found

to be different thicknesses at each point?

A Within within tens of feet. f would say

plus or minus 20 feet.

a And how thick are these, generally, these

Mancos Shale tongues?

A At this location?

A At this locat ion.

A At the moment, I cannot recaIl, but we can

measure them. Fi f ty to eighty feet th ick.  But that 's

not an exact number.

A Have you spent any time on the issue of the

pump, when water was pumped? You've heard earl ier

testimony today about when the water was pumped into the

worked-out areas of the mine. Have you spent any time on

that issue?

A Not to date r ot not really at all.

0 So that 's not something you're prepared to

offer any testimony about?

A Huh-uh (Negat ive) .

A Do you know whether the fault that Birch

Spring water comes out of is connected with either of

these major faults that are shown on this Exhibit I

24

25
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A All I know.

a the Blind Canyon Fault?

A  I 'm  go r r y .

0 I 'm try ing to make sure we're gett ing a good

record.

The elind Canyon Fault.

A All I know is that the fracture the Birch

Springs issues from in that area is paral le l  to those

faults. I don't know what it does farther to the north a

great distanc€.

A I  see. So you don' t  know i f  i t  connects to

the Blind Canyon Fault or not?

A Not I I do not know that.

A Okay. How about these two faults that you

show as the one of them's Blind Canyon Fault and the

other one's a faul t  that basical ly paral le ls that? Are

they connected by fracturing or faults that go back and

forth between those?

A I would assume that there are fractures that

exist in the rock between those two faults r os there are

between the Bear canyon and the Blind canyon Fault.

A And I take it the Bear Canyon Fault, where the

Bear canyon spring is, do you know horu close does that

fault come aroundr or that faurt is not close at all?

A l t 's  at  least a quarter of  a mi le away.
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A Now, going back to this exhibit, when you say

there are three different potentiometric surfaces, does

that mean you found water at three different places r or

teI I  me because I  have to admit  I 'm a l i t t1e bi t

confused. when you say "potentiometric surface" doesn't

mean you find water there.

A Right .  I f  I 'm dr i l l ing  through th is  i f  I 'm

dri l l ing this hole this is going to be di f f icul t  i f

I 'm dr i l l ing  th is  ho le  ( Ind icat ing)  and I 'm in  th is  sha le

( Indicating ) , I am not hitt ing this water ( Indicating ) .

Does that make f am not going to encounter this water

(Indicating) unti l  I move in the Storrs member.

MR. CARTER: I know this is a great

oversimplif ication, but is it fair to say there are

something l ike three different pressures

THE WfTNESS:  Yes.

MR. CARTER: -- I mean, in terms of

mil l imeters of mercury above sea level?

THE I i I ITNESS: Yes, psi .

MR. HANSEN: I think to explain this as a

Iayman, if that would help I didn't understand that;

now I do, if you want me to give it a shot. If you

don ' t ,  I  won ' t ,  but  f  th ink  I  cou ld  c lar i fy  i t  in

laymen's  terms.

MR. SMITH: Why don' t  you go ahead.
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MR. HANSEN! I 'm jus t  o f fer ing to

MR. CARTERI This is informal.  f  l ike this.

Good. Good.

l lR. HAIISEN: Our experts can correct me if I 'm

wrong. Picture this, that we have a tank of water

sitt ing here

MR. CARTER: This wil l  be a

MR. HAIISEN : -- and it ' s buried in the sand,

okay? So this is all sand out in here ( Indicating ) . And

suppose we have a pipe that comes out of this tank that

comes this way (  Indicat ing )  and is sealed of f ,  okay?

Now, if we were to take and dri l l  a well here,

you dri l l  a well down to here, you find nothing; you

dri l l  the wel l  on down to here, i t 's  st i1 l  dryi  you dr i l l

the well and tap onto this pipe and the water's going to

r ise to this leve1 (  fndicat ing )  --  that '  s the

potentiometric surface. There's no water anywhere in

here. Is that accurate? Does that explain i t?

MR. SMITH: I t 's  what I  understoodr so f  guess

I'm as smart a layman as you are.

MR. HAI{SEN: That's the difference between the

water table and the potentiometric surface.

Is  that  Er ik?  Yes.

a (BY MR. SMITH) So that leads me to my next

question 3 Where is the water table in this area?
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A lrlel l, the water table describes that area

where i t 's  unconf ined, which means where there's no

potent,iometric surf ace, there are potential pressure

potential. At this point, this is the groundwater

surface for the Panther Sandstone member, from here on

out ( Indicat ing).  From here, th is is the potent iometr ic

surf ace ( Indicating ) . This r,rras all saturated

( Indicating ) ; this is not ( Indicating ) .

A Now, why are the l ines I mean, you say the

Iine goes from the Panther potentiometric surface, goes

up, you take it into the Storrs, then you stop it?

A WeIl

A Why doesn' t  i t  just  cont inue on up into the

Blackhawk Formation? I mean, that's where the recharge

has qot to come through.

A  No ,  i t  doesn ' t .  As  I  t h ink  I ' ve  tes t i f i ed

several t imes, this is not a groundwater service. The

water is in this format ioni  i t 's  not up here

(Indicat ing).  This l ine does not represent the water

surface, an actual  water table surface ( Indicat ing).

pressure is .

you take it

understand that.

.  CARTER;  I t ' s  the pressure sur face.

Y MR. SMITH) I  understand that 's where the

I guess what I 'm trying to say is why do

through the one and then stop it here? is

I

MR

(B
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what  I 'm t ry ing to  say.

A WeII ,  we have this point  ( Indicat ing) that we

measured, the potentiometric surface

A Okay.

A in this well, but we have no

A Oh, you just  don' t  have the informat ion for

this? Is that what you're saying?

A Tfell, the end of the mine is here ( Indicating ) .

A But this well could have dri l led more, then

cont inued this?

A Oh, yeah, but there's no reason to bel ieve at

this point  that i t 's  going to suddenly pop up.

0 Okay. Now, the Panther Sandstone is just

how much did you say? about L00 feet thick? Is that

how thick that is?

A WeII ,  let 's pick a hole here and maybe I  can

te I l  you.

A V[hy don't we talk about how thick that is.

A  l t ' s  abou t  100  f ee t .

0 Okay. And

MR. HANSEN: Just for clarif ication for the

record, where are we getting this information?

THE WITNESS: This is coming out of the

hydrogeologic evaluation portion of the PHC.

A (BY MR.  SMITH)  A l l  r igh t .  So i f  i t ' s  that
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thick and where does its recharge come from?

A Somewhere other than the permit area.

a But you don' t  know where?

A I could not put my finger on it, no. The

reason I say that is because, again, the vertical

permeabil i ty in this area is so Iow.

A And even if it were out on the surface

somewhere do you know where the Panther Sandstone is

on the surface?

A All along the face of Huntington Canyon.

0  But  that '  s  a  ver t ica l  there .  I t  can ' t  get

much water through that, can it?

A Where streams and creeks cross i t .  yes.

A And where is that?

A Anlnrhere you see a stream and creek crossing

the Panther Sandstone on that map. That's a but

that 's  not  to  say that 's  exact ly  where i t ' s  coming f rom.

A WelI, in Birch Spring we have

A  L r500 .

A  11500  yea rs  o1d

A Whatever it is.

A f  guess we 'd  jus t  have to  leave i t :  You don ' t

know whether it 's recharged through the panther

Sandstone?

A I cannot say that without some significant
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studies being performed.

A And do you know where the water that's being

pumped out of the mine where it would go without the

mining?

A

a
A

a

If the mine was not there?

The mine was not there.

Real ly  cou ldn ' t  say.

Real ly  cou ldn ' t  say.

MR.  SMITHT Thanks,  That 's  a l l  I  have.

MR. CARTER: Okay. Jeff has one more.

MR. APPELs Two.

MR. CARTER: He has more, toor or is this for

us?

MR. HESS: They've made the statement several

t imes that water is transmitted horizontally many times

greater than vert ical ly.  Can' t  we use a slope gradient

and start at the point where the water' s coming out and

draw use that slope gradient to establish where that

surface precipitation is penetrating through the ground?

MR. CARTER: This probably is a graph

exerc ise,  but  the I  meanr  yor  cou ld  say,  L f  i t ' s  an

order of magnitude, then L0 feet vertically is l-00 feet

ho r i zon ta l l y  and  i t ' s  two  o rde rs ,  i t ' s  L0  and  L ,000 .

MR.  HESS:  That 's  go ing to  g ive us  an

approximation.
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MR. CARTER: Except it wouldn't fol low a

l inear path,  r ight? I  mean, these guys are the experts.

THE WITNESS: That would work if i t  was a

homogeneous situation.

MR. CJ\RTER: Right . Thanks .

FURTHER EXAMTNATTON

BY MR. APPEL:

a The wells that you dri l led, includittg SDH-L

which of these wells attempted to determine if there was

water in the Blackhawk Formation?

A I wou-Ld since I was not there when they

dril led it, I would assume that they were looking for

water when they rrtart,ed in the Blackhawk Formation. I

guess what I 'rn saying is, as soon as they spud the

hole, I 'm sure they trere looking f or water. And they

spud within the -Lower Blackhawk Formation.

A But d:Ld they do any tests the way they did in

these other sequences?

A Not that I 'm aware of. Permeabil i ty or slug

test  ?

0  Yes .

A There was no water therer so they couldn' t .

A Obviorrsly, they didn't run into a sandstone

channel ?

A Now, they could have. I t  just  didn' t  have any
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rdater.

A Okay. Nowr you mentioned let me just back

up t,hat studies wil l  be necessary to determine the

recharge area. If you were to design studies to

determine what the recharge area was that Mr. Smith was

discussing, what would you do?

A I would probably ask a hydrogeologist to do it.

A What, based upon your knowledge, would you

suggest?

A I 'm not sure I 'd feel  comfortable answering

that,  s imply because I 'm not here as an expert  on

hydrogeology but more as geologist.

A What are you here as an expert for?

MR. HANSEN: I  th ink that 's been his ent i re

area of testimony.

0 (BY MR. APPEL) What would you call yourself

an expert in?

A Probably the stratigraphy and structural

geologic interpretations of this area.

A Okay. In any event, in order to determine

where the water actually comes from, you need additional

studies, in your estimation?

A If that was important, y€$. I think for this

hearing what's important is whether or not the mine is in

the recharge area.
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information is not in the

PHC?

A I think it is. I think that the statement

that the mine is not within the recharge area is in the

PHC.

A I 'm ref erritrg to the studies you alluded to

A  No .

a in response to Mr.  Smith '  s quest ior l .

A No, there are no additional studies we haven't

already discussed.

MR. APPEL: Okay. Thanks.

MR. CARTERT I would to take this back to

what I think the statut,ory obligations of the Division

are wel l ,  that 's okay. I  th ink the very narrow

question rea1ly is much more prosaic, and that is, Are

these mining operations causing diminution, interference

or the other word

MR. HANSEN: Contamination.

MR. CARTER: -- contamination of a water

source or source of supply? And whether it 's in or out

of the recharge area is not particularly material to ilt€ r

i t  seems. I  mean, cCInvince me i f  I 'm wrong. The

quest ion is,  Is th is operat ion interfer ing with the

MR. APPEL l It '  s intercepting the vrater.

MR. CARTER: And then the other questiorrr

I
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which is, Did the Division have enough information in

front of it to do it in the first place?

MR. APPEL: You just  real ist ical ly answered

that quest ion.

MR. CARTER: But because there have been

and I remember Craig saying either last time or the time

before well t T think it was the opening argument

saying if there was any connection, then the Division

must require Co-Op to do something. I 'm ready to be

conv inced that 's  t rue,  but  I  don ' t  th ink  i t ' s  t rue.  I

th ink what we're looking for here is,  Is the mining

activity interfering with the water users' souree?

day:  Is  a

diminution

we l l ,  I  'm

And one of the things I said earl ier in the

diminution of a gallon a minute interference,

I mean, does that fall do we need.

repeat ing myself .

MR. SMITHI Let me explain why I think the

think that might be

the water that 's being

of the recharge water that 's

recharge is important, and I

helpful .  Our theory is that

intercepted by Co-Op is part

recharging those spr ings.

MR. CARTER: And they're intercepting water

that would have made its way to the spring?

MR. SMITH; Water that would have made its way

to the spring or
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MR. CARTERs I mean, the shorthand version is

MR. APPEL: That supports the recharge.

MR. SMITH: You have a big bathtub of water

and the

MR. CARTER: Ei ther i t 's  the exact water or

i t 's  an interference with a f low system that 's let t ing

you get your water,

MR. APPEL: I t 's  a disrupt ion in the histor ic

flow patterns that would have otherwise recharged this

spr ing.

MR. HANSEN: And f think our theory on the

recharge might be easier on the blackboard. Suppose the

recharge area is here ( Indicat ing).  The water that gets

to Co-Op Mine comes down this way (Indicating). The

water that gets to the springs comes down this way

(Indicat ing).  Even i f  there was a cornmon recharge area,

the water that's coming this way ( Indicating ) would never

go over there, and so i t  wouldn' t  matter.

MR. CARTER: I wanted to make sure I

understood the arguments, that there was not an argument

being made that just because they're in the same

hydrologic system or area that they well, never mind.

I think I understand it.

MR, HANSEN: Our point is that at a certain

point ,  the water that is going this way ( Indicat ing) has
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no hydrologic connection with the water that's going this

way  ( fnd i ca t i ng ) .

MR. CARTER: The thornier quest ion is,  I f

there is some hydrologic connection, what is the quantum

of that connection or the quantum of the effect of the

connection that tr iggers a need to require something

further of the operator? I mean, I think that may be a

Iega1 quest ion you just  need to br ief .

MR.  APPEL:  And that 's  par t  o f  i t .

MR. HAIISEN l I think the determining

MR. APPEL:  I 'm go ing to  wai t  on th is .

MR. CARTER: Yeah, we're gett ing

MR. HAI{SEN: I understand we'Il probably all

submit a memorandum when this is concluded, is my

understanding.

MR. CARTER: I was going to ask if you wanted

to do that, but

MR. HAI{SEN: My understanding of the basic

is the Division regulation is the mining operation

designed to prevent material damage to the hydrologic

balance outside the permit area? I think that's the

quest ion.

MR. CARTER: That 's one. And with the new

Iawr w€ have a well, never mind. That's what brought

us here.
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MR. SMITH: f have just a couple of follow-up

quest ions for Mr.  Hansen.

MR. HANSEN: For me?

MR. SMITH;  No.

MR. HAIISEN l Oh, that other Mr . Hansen.

MR. CARTER: This is based on your theory of

potentiometric s .

FURTHER EXAI4INATION

BY YR. SMTTH:

A The question I have is, Did you do any

research or any investigation, I should say, into what

the cause was for the diminution of Birch Spring and

let 's start  wi th Birch Spring. With Birch Spring.

A Yes, and I think that Mr. White wil l  probably

test i fy to that.

A Okay. So do yorl have an opinion on this or

does he have the opinion on that?

A !{e11, yes, I have an opinion, but f or what

i t ' s  wor th ,  I  guess.  My op in ion is ,  i t ' s  prec ip i ta t ion-

related.

0 Precipitation-related? Is that the same for

Big Bear Spring?

A  Yes .

A And what kind of investigation did you do?

A We compared precipitation flow rates
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precipitation amounts and flow rates.

MR.  SMfTH:  Okay.  That 's  a l l  I  have.

MR. NIELSEN: I  had a couple of  quest ions too.

MR. CARTER: Sure.

EXAI4INATTON

BY MR. NIELSEN:

A I  've been l istening to this,  and you said that

vertical fracturing is insignif icant in the Blackhawk

A  No .

A only in the sandstone units?

A  No .  No .

A Vilhat did you say, then?

A I  said there is f ractur ing.

A Okay. There's f ractur ing but there's not an

important hydrologic connection vertically? Vertically,

I  mean.

A Let 's back up and take this as a who1e. From

the top of the mountain to the lr{ancos Shale, the area may

be fractured and your sandstones may be permeability

may be enhanced in those because there's no mechanism for

those to reseal wi thin themselves. But the shales,

claystones, mudstones, etc.  ,  seal  themselves.

A Right.  The problem I 'm having here: You say

that but then you come down and tell me that the Panther

Sandstone is s igni f icant ly f ractured, that i t 's
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recharging from Bear Creek Spring r et the stream, through

more Mancos Shale than the thickness between if you

look at the map

A Where is the Mancos Shale?

A Mancos Sha1e's on the side of  the canyon in

the middle of  the canyon. I t 's  cutt ing through a couple

hundred feet of Mancos Shale to recharge the Panther, or

it '  s got to be several miles above.

THE WITNESS:  No.

MR. CARTER: I understood

A (BY MR. NIELSEN) The fractur ing is

signif icant in the Panther, the recharge just was not

above. And I 'm having a problem

A You're talking about a location where the

Panther Sandstone is exposed at the surface.

A $Iell , sure. That '  s a mile upward.

A No,  i t ' s  a  quar ter  o f  a  mi le .

MR. HAIISEN: Are we talking about just the Big

Bear Spring? because the mechanisms for the two springs

are signi f icant ly di f ferent.

A (BY MR. NEILSEN) Just the Big Bear.  So I  was

having a problem here with this f ractur ing thing. I t 's

signif icant for the Panther but not for anything else?

A No,  i t ' s  s ign i f icant  for  any sandstone.

A That '  s our point .
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A The fractur ing within the shales you're t ry ing

to coilrmunicate water through aren't there. They may be

fractured but they' l l  heal .  The water running across the

surface of the Panther Sandstone at the creek may be

enter ing those joints and fractures because nothin€l 's

sealing them there. But as soon as you put some Mancos

Sha1e on top o f  them,  you ' re  sea l ing i t  o f f .

A Okay. The other question I have is, If you

review the permits of all the other mines, plus you

review all of the USGS reports and all these

investigations of hydrology, they consider that Spring

Canyon Sandstone and the lower Blackhawk essentially to

be a water table aquifer, continuous.

A  Yes .

a How come i t 's  di f ferent here than

A On a regional scale

0 When I worked at the Plateau Miner w€ built

the

A Let me answer your f irst question.

MR. APPEL: The reporter wi l l  never get th is.

One person ask a quest ion.

MR. HAI{SEN: Is Mr.  Nielsen test i fy ing or is

he asking a quest ion?

MR. CARTER: Well

MR. NIELSEN: I t  changes al l  the t ime.
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that it would be, though?

A From what f know, yeah.

MR.  HANSEN: That 's  i t .

MR. CARTER: I  have one last  quest ions What 's

the flon of Big Bear Spring today, roug;hly?

MR. LEEMASTER: About l-4 0 gallons a minute .

MR. CARTERI I thought it r,ras in the same

order of magnitude as t,he L20-ga11on-a-minute flow that

we're seeing from the channel,  so okay.

MR. HANSEN: When was the last time that

measurement was actually taken?

MR. LEEMASTER: Today r but I don't know the

results today. But we take them on the L5th of the month

and the last day of the month.

MR. HANSEN: You're saying on February Lsth it

was do you remember what the exact number was?

MR. LEEMASTER: No.

MR. HANSEN: You don't know if i t was higher

than or lower than i.4 0 ?

MR. LEEI4ASTER: It ' s been around 1"4 0 the last

couple of months. I could find those if we needed them.

MR. HANSEN: For the record, that was Darrel

Leemaster' s statement.

MR. CARTERI Al l  r ight.  Thank you. Let 's

take a  break,  and so we ' I l  be o f f  the record.

t
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(A short  recess was taken. )

MR. HANSEN: Next witness is Rich White.

RICHARD WHTTE,

called as a witness for and on behalf of Co-Op Mining

Company, was examined and testif ied as follows;

EXAMINATION

BY MR. HAI{SEN:

A TelI us what you know.

A I 'd l ike to just  be able to say "What they

said" and caII  i t  qui ts,  but I  don' t  th ink that would

sat isfy everybody'  s cur iosi ty.

195

I want to give you a little bit of background

for those who are not acquainted with my background. My

name is Richard lr7hite. I 'ilI the president of EarthFax

Engineering, have been with EarthFax since its foundirlg.

Prior to that, worked for a couple of other consulting

firms in the Salt Lake City area. My experience has been

Iargely vrith mining operations, conducting hydrologic

assessments and evaluating the hydrologic impacts of

mining operat ions.

I have a bachelor of science degree in

watershed science from Utah State University, received

that in L976 | and a master of science degree in civi l and

environmental  engineering from Utah State in 1,977. I 've

been involved with Co-Op Mining since I believe it was



I
I
l
I
I
t
I
I
I
I
I
T
I
I
t
I
t
t
I

L

2

3

4

5

6

7

8

9

L0

LL

L2

L3

L4

1s

L5

L7

L8

L9

20

2L

22

23

24

25

L98

Those holes were dr i I led, as has been

test i f ied ,  la t ter  par t  o f  L99Lt  f i rs t  par t  o f  L992.

During the dri l l ing of those holes r w€ paused at various

intervals to insert what are called packers into the hole

where you seal off the hole within a zone in the hole and

then we would allow the water levels to stabil Lze. We'd

measure periodic water levels in that packed-off zone to

assess that the water leveIs had stabil ized and then

would conduct further dri l l ing in each of those zones.

We also ran a series of te'sts to determine the hydraulic

conductivity of the various units which were encountered.

The dri lI holes were then completed as a

monitoring well in the Spring Canyon tongue. The

regulations require that the predominance of the efforts

in the hydrologic sense for groundwater be directed

toward the aquifer which immediately underlies the coal

seam. From our drilling programr w€ determined that that

was the Spring Canyon tongue, that there were deeper

aquifers in the Storrs and the Panther tongue. But each

of these wells were completed in the Spring Canyon tongue

since that was the aquifer that immediately underlined

underlaid the coal seam that was being mined.

In L994t as I  recal l r  or the lat ter part  of

'93, pi l lars were pul led in the area where DH-3 was

dril led, which meant that that hole was no longer
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available for monitoring, and so at that point we

assisted in the installation of DH-4. And having already

gathered the data on the sandstone tongues beneath the

coal sean from DH-L through DH-3, we felt i t was adequate

to fully penetrate the Spring Canyon tongue with DH-4 but

did not see the necessi ty of  dr i l l ing that hole deeper.

In a somewhat in the same time frame a

bit later than thatr d$ I recall Co-Op was involved in

the dri l l ing of some surface dri l l  holes that are shown

on the cross sect ion of  Exhibi t  C-7, SDH-L and SDH-2.

Those holes were also dri l led down into the Spring Canyon

tongue. Co-Op was predominantly responsible themselves

f or the installation of those holes. Vii le have evaluated

the data that have come from those holes, but we were not

directly involved in the field effort into the

instal lat ion of  those surface dr i l l  holes.

As we have evaluated the data, it has been our

conclusion that based on the dri l l  hole datar a.s has been

stated, I think, by several people in this hearing, that

groundwater in the Star Point Sandstone tongues flows

generally from the north toward the south. We saw

similar pressure gradients in each of the tongues. Each

of the tongues of the Star Point, exhibited that north-to-

south flow with generally the same type of hydraulic

gradient.
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The each of the tongues of the Star Pointt

as you advance to the north, were under pressure. I

think I 'm hopeful that the concept of potentiometric

surf ace versus rrater table has been beat to death. But

basicallyr €rs we went to the northr w€ found that there

was a sufficient pressure that once you hit the tongue,

water level rose in the bore hole to an elevation higher

than the top of the tongue. And that confinement, based

on the data that have been collected within the permit

area and to the north in the adjacent areas as exhibited

by the surface dri l l  holes had confinement seems to be

pretty much consistent toward the north.

There is an area where each of the tongues of

the Star Point are under water table conditions, if you

wiIl, where the water level did not rise above the top of

the tongue. That' s generally the southern portion of the

permit arear essentially that area from about DH-L to the

south. DH-L i tsel f  is pret ty c lose to that contact where

things go unconfined toward the south. But generally,

toward the north,  i t 's  under conf ined condit ions.

As far as the where the recharge for these

various tongues comes from, based on the water level

datar we know that the flow is from north to south;

therefore, i t  would appear that there's a reasonably

signif icant component of the recharge that is northward.
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Whether that's northeast, northwestr or somewhere in

between, I  don' t  know. Within the permit  area, i t 's

pretty much a straight, north-to-south flow. As you get

north of the permit area, where we have less data,

there's always the potential that there may be some east

or west component to that, but I think we can say that

generally the recharge areas l ie to the north.

In the work that we did as we reviewed the

regulations and attempted to comply with the regulations,

it is our opinion that the hydrogeologic evaluation,

particularly the Probable Hydrogeologic Consequences

report that was prepared back in L993 was adequate to

satisfy the regulations which were in force at that t ime,

that those regulations require that there be a discussion

of recharge and discharge areas, and we have presented

that  d iscuss ion.

It is not my opinion that the regulations

require that you pinpoint every recharge area. Rather,

the regulations require that you discuss recharge

conditions. You discuss what that mechanism is. The PHC

does discuss that, indicates that recharge occurs

northward, outside of the permit area. And it 's far

beyond the requirements of the regulation to require a

mining operator to continue to pursue that groundwater

information unti l  you have assured yourself of reaching
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that recharge area.

There are, admittedly, things that can be done

to pinpoint  recharge areas. We've seen, I  bel ieve Mr.

Mayo Dr. Mayo indicated that the ages of the water in

the channel that were encountered near the northern

portion of the workings that those ages generally

tend.ed to be about l-r500 years. We could do some tracer

stud. ies,  wait  for 11500 years only to f ind out that we

put our tracer in the wrong spotr go to another spot,

wai t  11500 years .  I  th ink  a l l  o f  us  rea l ize  that  that 's

a l i tt le bit beyond the requirements of the regulations.

What the regulations, again, require is that

we identify what, that general pattern is and that we more

specifically look at the potential impacts that mining

wil l have on the hydrologic system.

At the time that the PHC was prepared back in

l-983 or L993 excuse me the area of the channel

that has been discussed had already been encountered.

There was at least a reasonably signif icant amount of

water that was flowing into the mine through the roof

dr ippers.

The copy of the hydrogeologic evaluation that

I 've got which served as the basis f or the PIIC is dated

Apri l  25th of  L993. They hi t  the channel on Apri l  27i-ht

and so the actual visualization and encountering of that
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channel was shortly after the PHC was prepared. However,

for a period of about three years, they had been in a

situation where there were increased flows.

Those increased flows to the mine were

discussed and we knew where those were coming in from.

And as various updates to that evaluation had been made

for instanc€r with the instal lat ion of  DH-4 and

various other bits of data have been collected that

evaluation has been revised as necessary at appropriate

times in order to satisfy various Division requests.

We looked at rrre've looked at a variety of

at the groundwater condition within the Bear Canyon

area from a var iety of  di f ferent angles. Dr.  Mayo has

talked about a few of those that he looked at from his

perspective. We also with EarthFax collected a l imited

number of tritium samples prior to the preparation of the

hydrogeologic evaluation and the PHC.

Although we don't purport to have the same

expertise in radioisotope dating that Dr. Mayo does by

any means r w€ came to the same general conclusion that

water issuing frorn Big Bear Spring is quite young, vrater

issuing from Birch Spring is quite old relative to the

water issuing from Big Bear. We did not have the

capabil i ty of putting dates on it as Dr. Mayo has done

s ince .
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We also looked at looked at the flow data

at  B ig  Bear  Spr ing.  The there 's  there 's  a

reasonable concern, I think, that the water users have

expressed wit,h regard to Big Bear Spring in particular

because our data do indicate from the dri l l  hole data

that the flow is from the north to the south and Big Bear

Spring is directly south of the mining operations. And

that '  s a reasonable concern to express.

There has been also a reduction in f low in Big

Bear Spring over the last several years. And if I could

not wanting to confuse myself with Dr. Mayo by

standing up, but i f  I  could,  I 'd l ike to stand up. This

is a graph of the flow of Big Bear Spring for the period

of record that' s available ( Indicating ) .

Basically, everything from the general t ime

f rame of  la te  '81,  ear ly  '82  that 's  data  f rom the

water users association that they periodically provide to

Ccl-Op. Prior to that point is some inf ormation that we

obtained from actua1ly, I guess it was probably about

L980 that was in here ( Indicat ing) that the water users

began gathering their periodic f low data.

The data that are present the back here

(Indicat ing) for the t ime frame of L978-L979 come from a

report that the USGS prepared as they were looking at

hydrologic conditions in the Huntington Creek area. And



I
T
t
I
I
I
I
I
I
T
I
I
I
I
t
I
I
I
I

1

2

3

4

5

6

7

I

9

L0

LL

L2

L3

L4

15

L6

!7

L8

L9

20

2L

22

23

24

25

205

they collected data from several springs in the general

watershed of Huntington Creek and the surrounding areas.

And that's a year or two earlier than where the water

users had begun collecting their frequent data. So we

wanted to augment the database.

They've correctly indicated in the past that

since during the time frame that they've been collecting

data that there's been a general  decl ine in the f low of

Big Bear Spring, that we do have time frames in the early

'80s where i t  was not unusual to see peaks in the

springtime that got up to 300 gallons a minute or even

higher than that.  Those natural ly,  of  course, died of f

in the falI and you saw a typical annual variations in

the flow of the spring that are not unusual for springs

in this region.

Then they noted that beginning about in L987

or so that there was a general decline in the flow from

Big Bear Spring. And that caused some concerns because

of Co-Op' s advancement toward the north and their

location directly south of the mining operations.

MR. HANSEN: Can we mark this as Exhibit C-LO?

THE IiIITNESS I That works f or rre.

As you look at the historic database and

includ.e the information that were collected by the

information that was collected by the GS, it 's apparent



I
I
I
T
I
I
I
I
I
I
I
t
I
I
I
I
t
I
I

L

2

3

4

5

5

7

I

9

L 0

1 L

L 2

t 3

L4

L5

L5

L7

L8

l_9

20

2L

22

23

24

25

206

that signif icantly lower f lows in Big Bear Spring have

been measured prior to the beginning of mining

activit ies. Mining began in L982 in the area, and so for

a period of three or four years before that, for a period

of about one year, the geological survey collected data

approximately every month from Big Bear Spring. And it

was after that time frame that the water users began

collecting their, f think, bimonthly data from the

spr ing.

This these two horizontal l ines

( Indicating ) running through the graph represent the high

and the low of what was measured by the geological survey

back in L978 and !979. And so you can see that at  least

for the first four or f ive years that the water users

were collecting data they were in a period of high flow.

And it was quite a bit higher than than what had been

measured in the spring a few years prior to them

collecting flow data and a few years prior to the mining

by Co-Op. The latter data are, with a couple of

exceptions, pretty much within the range of the historic

f low data i f  you look at  the L978-through-L979 data.

This indicated to us that there is some

historical record that indicates that f lows in Big Bear

Spring have been measured at the low rates that

relat ively low rates that they're seeing now.
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Typical flow rates generally in the time frame

that the water users association started to gather

freguent data you typically had flow rates that were

around 2O0 gallons a minute. Those flow rates dropped

doron to L2O or so gal lons a minute. They're up to L40

gallons a minute now.

The range of data that were collected by the

U.S. Geological  Survey var ied from a low of LL0 gal lons a

minute in April and May of 1-978 up to a high of L65

qal lons a  minute  in  October  o f  L978.  So th is  is ,  aga in ,

three and a half or four years hefore Co-Op began their

mining act iv i t ies.

I  th ink i t 's  obvious from the histor ical  data

that there's at  least a histor ical  precedent that f lows

in the range of what they're seeing now have historically

been there, that the mere presence of low flows, lower

than what they had in the mid-1980s, should not indicate

that it 's purely an impact from mining activit ies but

that that histor ical ly they've seen those types of

flows have been measured at Big Bear Spring.

The as we evaluated the data, the blue l ine

here ( Indicat ing) is the spr ing f low data. The red l ine

is the precipi tat ion data. And i t 's  obvious from just

Iooking at the general trends that we had much higher

precipitation in the early to mid ' 80s than we've had



I
I
I
I

2

3

208

real ly even since the ear ly to mid '  80s. I t '  s been a

good ten years since we had the types of precipitation in

this general region that we had back in that earlier time

frame.

The fact t,hat, we have very young water in Big

Bear Spring would suggest that there's a reasonably c lose

type of recharge area to that spr ing. That 's not to say

that that 's the only place that i t 's  going to be

recharged. As I think Dr. Mayo pointed out and Mr.

Nielsen discussed, the any time you try to do age

dat ing, you're real ly dat ing the average of al l  the

waters that mixed, and so there's a reasonable chance

that some of this water is quite old. But in total, i t

appears that most of the water is fairly young.

You couple that with the type of response that

we see in comparing the flow and the precipitation data

and that would, again, suggest that this spring is fairly

responsive to precipitation events, not so much

individual events as more multimonth or annual types of

precipitation records.

What happens when you get in a system where

you have springs that are dischargingr you typically

for want of a better explanationr you essentially have

this bathtub that has to overflow in order for the spring

to discharge. And it 's apparent that that bathtub is
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always overflowing somewhat because there's always water

coming out of the spring.

But when you ltet a period of prolonged drought

relat ive to pr ior seasons, i t  takes a whi le.  As we start

to get increased precipitation it takes a while to

sat isfy that def ic i t .  As the water cont inues to f low,

you're basical ly creat ing a water def ic i t  in the system,

and i t  takes a whi le for that to be sat isf ied.

So even though you may have fairly short

responses, the ear ly data suggested that just  a per iod of

a couple of months from peak precipitation to or peak

flotu in Huntington Creek to peak flow in Big Bear Spring

was just  a couple of  months. Nowr €rs we're back into

that as we're kind of coming out of that prolonged dry

per iod, that response is not near as rapid because you're

try ing to sat isfy that water def ic i t .

We looked at Birch Spring also.

MR. HANSEN I MArK it C. ]. J. .

THE WITNESS : C- ]- ]- .

MR. HANSEN: Do you want foundation? Or we're

pretty informal.

MR. APPEL: For demonstrative purpos€s.

MR. HANSEN: Wel l ,  I  th ink this is represented

to be a graph of actual data.

THE VIITNESS: I can tell you that the f low
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data came from the water users as they provided the data

to Co-Op. And the precipitation data we obtained from

five took the average of five precipitation gauges in

the in the area. And so we tried to get rather

than looking at just one gauge that, because of elevation

differences out in this arear i lay be biased one way or

another, we looked at multiple gauges and averaged that,

S O . . r

We didn' t  show on this on the blue l ine

here ( fndicat ing) -*  we didn' t  show the data that were

col lected by the U.S. Geological  Survey because of the

because of the basically the short time frame over

which data had been collected by the water users.

If we extended this graph out to the left and

put the one-year worth of geological survey data on here,

everything would get scrunched into one little spot and

it would be hard to see" Byt we put the horizontal

Iines on that, again, represents the maximum and minimum

flows that were measured by the geological survey at

Birch Spring back in l .g78 and ' ' lg.  They measured a low

in Birch Spring of  9.3 gal lons a minute in July of  '79

and a high of 23 gallons per minute in May of L978.

As you look at the more recent data

basically the last three or four years' worth of data

that have been collected from Birch spring you're very
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near r,shat the geological survey reported as the peak flow

that they measured during that time frame that they were

evaluating the data.

Againr you look at you look at the

precipi tat ion data. I t 's  obvious -*  s ince i t 's  the same

precipi tat ion data, i t 's  obvious that we've had a lot

more precipitation in the early to mid '80s than we had

in the mid to late '90s. Those precipi tat ion amounts are

starti-ng to pick back up. There appears to be some kind

of a response at Birch Spring that 's s imi lar to Big Bear

in that respect, that long-term precipitation seems to

in f luence i t .

Birch Spring is also completed differentlyr f ls

I believe a couple of the representatives of the water

users association have testif ied. Big Bear Spring comes

out of a handful of discrete fractures in the sandstone.

Birch Spring is basically a French drain at the base of a

sandstone ledge that 's been backf i l led with pea gravel

and perforated pipe, and is collected in that manner.

The area overlying Big Bear Spring is

basical ly a sandstone cl i f f .  The area over ly ing Birch

Spring is a much flatter area, not totally f lat by any

means, but a much more gent le s lope. Soi l ,  var ious

various phreatophytes and other vegetation that, may or

may not be affecting the flow of Big Bear Spring,
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But i t 's  apparent f rom looking, again,  at  the

historical data that historically there have been flows

out there that are actually quite a bit lower than what

they're experiencing nor'r. Those historical historic

flows were measured three or four years before mining

activit ies began there in Bear Canyon.

There's been a bi t  of  discussion about

potential for recharge to occur vertically through

permit area. Various people have expressed their

opinions about how tight or untight the formations

I looked through some information that

Lines presented in a water supply paper that the

the

the

a re .

Gregory

geological survey prepared for the for the general

vicinity. Most of his work was over on Trail Mountain,

which is just to the southeast of where Big Bear where

Bear Canyon is.

In the course of his invest igat ion, he

collected some samples, some core samples of rock coming

out of the Blackhawk Formation and out of the Star Point

sandstone. He didn' t  ident i fy in his logs, dt  reast in

the report, which tongue of the Star Point he was in, but

he collected various units out of both of those

formations.

Generally, the sandstones in both the

Blackhawk Formation and the Star Point Formation where he
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col lected the samples I  should back this up. He took

the samples in for permeabil i ty tests in the laboratory,

ran horizontal and vertical permeabil i ty tests on the

samples he col lected from these cores.

Generally, the sandstones, whether they were

out of the Blackhawk or the Star Point Formation, the

the hydraulic conductivit ies of these units were about

10-5 to 10-6 centimeters per second. As you got into the

si l tstones and the shales, wi th one except ion, the

permeabil i ty hydraulic conductivit ies were L0-11 to

L0-12 cent imeters per second. So that 's abouL six orders

of magnitude lower in permeabil i ty I a factor of a mil l ion

Iower in permeabil i ty than the sandstone units.

The one exception was reported by Mr. Lines as

being impermeable. They applied a pressure of 5, 000

pounds per square inch to the to the sample, both

horizontally and vert, ically. This was a shale sample out

of the Blackhawk Formation. And they could measure no

permeabi l i ty even at 51000 psi .  Everything has a

permeability I recogn ize that but it r^ras

signif icantly lower than anything they had tried to

measure.

So we're looking at  sandstone, hydraul ic

cond.uctivit ies that, again, were in the range of 10-5 to

10-6 cent imeters per second; s i l tstone and shale
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hydraul ic conduct iv i t ies that were L0-11 to L0-12

centimeters per second. I report these in centimeters in

second. He reported them in feet per day.

But just  as a point  of  reference, the

permeabil i ty that U. S. Environmental Protection Agency' s

regulations require for l iners on hazardous waste

impoundments is L0-7 centimeters per sesond. So we're at

a permeability four to five orders of magnitude lower

than than what I would be required to put in for

for a hazardous waste landf i I l .

f  th ink  that 's  that 's  ins t ruc t ive  not  so

much that i t 's  four to f ive or two to three or f i f teen or

twenty. I think I think what' s instructive is that

it '  s signif icantly lower signif icantly lower t,han that

liner requirement and significantly lower than the

hydraulic conductivity of the sandstone units.

These were, admittedly, Iaboratory samples.

The laboratory sample is going to take a look at that

2- inch diameter core and the sample's going to be 5

inches long,  and.  that 's  a l l  i t  looks €r t ,  and there 's  a

gazil l ion cubic yards of bedrock out there. But the data

were relatively consistent and the data are consistent

with what r^/e see reported elsewhere in this type of a

formation.

lr le've worked not only here in the Wasatch
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Plateau but also down around the Kaiparowits Plateau,

where the formations are called by a different name, but

it '  s basically the sarne set of units. And we see very

similar types of hydraulic conductivit ies.

I think that from that information and from

the observations that we can make as we go out and look

f or seeps and springs in this area, it '  s obviclus that the

siltstones and the shales have a signif icantly lower

hydraulic conductivity than the sandstones.

Most of the areas where you see springs

issuing are near those contacts of a sandstone overlying

a si l tstone or a shale.  That '  s the case at Birch Spring

and Big Bear Springs, where you have the thick sequence

of the Mancos Shale that underlies the Panther tongue of

the Star Point Formation.

We see that frequently within the North Horn

Formation, within the Blackhawk Formation, where you'11

get a sandstone lens. And where there's a seep that

occurs, it '  s often near that contact between a sandstone

overly ing a si l tstone or a shale.

You see that in the Castlegate Sandstone, if

you can find springs in that unit around the region,

where they're often discharging near that contact with

the Blackhawk Formation. There's just not a lot of water

that passes through vertically passes through this
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sequence of formations, from what we've been able to see

both here at in the area of the Bear Canyon operation

and elsewhere around the region.

That 's not to say that there's absolutely no

water.  I  don' t  l ike superlat ives. That is always a

possibil i ty, that something is going to make it through.

I  th ink  that 's  a  that 's  obv ious.  A l l  th ings are

possible.  I  hope we don' t  get into that l ine of

questioning and arguing. I ' 11 tell you right no\,r that

there is a possibil i ty that some water wil l  make it from

the top of this mountain down into the Panther. It wil l

pass through where the mine was and it wil l  discharge at

Big Bear Springs. I think the quantity of that water is

extremely low. I 'm not going to put a number on it, but

i t ' s  ex t remely  Iow.

To give you an idea of the time frame, I took

the numbers, the high end of those shale hydraulic

conduct iv i t ies at  L0-11 cent imeters per second, and as

and calculated how long it would take under a unit

hydraulic gradient for water to flow through 1 inch of

sha le t  i t  was s l ight ly  less  than 81000 years .

Water undoubtedly gets from the top of this

mountain down into the Spring Canyon, down into the

Storrs,  down into the Panther.  I t  occurs.  But again,  I

think that quantity is so minuscule as to be
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unmeasurable. But I 'm sure if we could tag some

molecules and waitr w€ would find that they would arrive.

Where does the recharge occur for this area?

I t 's  somewhere to  the nor th .  I  don ' t  know i f  i t ' s

nor theast ,  i f  i t ' s  nor thwest ,  i f  i t ' s  s t ra ight  nor th .

Within the area that we have data, the flow is generally

north to south. As you get outside of the area of where

we have datar w€ may find that it 's sl ightly trending to

the east,  to the west.  But the recharge area is

northward.

I think that given the low permeability of the

shales that are present out here, given the fact that

these shales tend to be less br i t t le,  that i f  f ractures

occur,  they tend to heal themselves, there's a very low

likelihood that a signif icant amount of water is going to

be percolating from within the permit area down into the

formations surrounding the coal and into the aquifers

that are immediately below the coal.

AIso, if you look at the just look at the

topography I 'm looking at Exhibit C-8 the permit

area sits basically beneath a ridge l ine. And so adding

to the fact that these that the subsurface formations

tend to be low permeabi l i ty,  you've got the steep slopes,

so any water that melts,  fa l ls as rainfaI l ,  or  fa l ls as

snowfall and subsequently melts is going to run off
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relatively quickly and have limited opportunity on those

steeper slclpes to recharg€.

As has been stated here by others, and as I

recall in rny reviews of various geological survey

reports, most that the most l ikely area for recharge

is someplace where a formation of outcrops and the slope

is relat ively shal low. I  don' t  know i f  that recharge

occurs predominantly in Huntington Creek, predominantly

in Tie Fork, predominantly in Bear Canyon.

AII of those areas have fuIl sections of each

of the tongues of the Star Point that outcrop the

there are joints and fractures that are very common in

those sandstone units. Especially as you get near the

surface, those joints and fractures become more contmon.

I t ' s  reasonable  to  assume that  there 's  a  reasonable

amount of  recharge that 's occurr ing in those areas.

For the purposes of the PHC' w€ felt that the

regulations were satisfied to indicate that recharge is

to the north and outside of the permit area, outside of

the adjacent areas, and that it was not the

responsibil i ty of Co-Op to pinpoint an exact location.

I  t h ink  tha t ' s  a l so  the re ' s  been  a  b i t  o f

discussion about potentiometric surfaces and water table

surfaces. What what Chris Hansen identif ied as being

a coincidence that this potentiometric surface in the
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Spring Canyon tongue happened. to intercept the mine

workings at about the location of the sandstone channel

that's up in the Blackhawk Formation I wil l  echo Mr.

Hansen's opinion that that is coincidence. This

potentiometric surface l ine is measuring the

potentiometric surface in the Spring Canyon tongue, not

in the Blackhawk Formation.

We did not encounter signif icant water in

dri l l ing unti l  we hit the Spring Canyon tongue. This is

not representative of a potentiometric surface or a water

table in the Blackhawk Formation.

As to where that water in that in that

sandstone channel goes, I  don' t  know. I  th ink that there

is a very high l ikelihood that it does not go to the

south. f f  i t  was going to the south, then f  should have

encountered water signif icantly before we got into the

channel. At least it does not go as far south in

signif icant quantit ies as Big Bear Spring; otherwise,

from the beginning of mining we should have been seeing

somethitg at least much earlier than r,'re saw it.

We went through and did some calculations just

to make some assumptions and see what would happen if

that was the case; if water from that channel was

destined to discharge at Big Bear Spring, where should I

have run into that water and i f  I 'm deal ing, in fact ,
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with a water table condition out here. In other words,

where I hit the potentiometric surface in the coal seErm,

is that where I 'm going to run into water in the mine.

So we looked at the flow of Big Bear Spring.

And generally, again, back in the early -- back in the

mid- '80s,  you ' re  look ing a t  a  f low of  around 2AO ga l lons

a minute or so not worrying about the peaks hut

you're looking at  a base f low of around 200 gal lons a

minute. And then t,hat eventually qot down to a f low of

around LzO gallons a minute some days higher, some

days lower.  But we went f rom 200 down to tZA. That 's a

40 percent decrease in the f low.

Hydrogeologically, the only way that that can

occur, if al l other things are equal if my recharge to

the system is equal, there' s been no other perturbatinns

around that have affected ilr€r then that can only occur if

I 've had a decrease in head, because the f low is equal to

the hydraulic conductivity times the head times the

area. My area stayed the same. My hydraulic

conductivity hasn't changed. So I would have to change

that gradient.

And so taking Big Bear Spring as the

down-gradient, point and taking the mine face of the at

the channel as the up-gradient pointr wG had a distance

of about 91500 feet.  The mine workings at  the face are
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at an elevat ion of  about 7,550 feet.  The elevat ion of

Big Bear Spring is at  about 7 tLzO feet.  So there's a

430- foot  d i f fe rence.  So based on that  43O-foot

d i f fe rence and the d is tance o f  91500 feet ,  I  sa id  i f  th is

is one big water table system that 's contr ibut ing there,

we would have a hydraulic gradient of 4 L/2 percent.

Nowr &ssuming that this water has been

impacted by that the flows at Big Bear that the

decrease in f lows is due sole1y to the mining operation,

that it 's a result of impacts near that channel of

course the flows started to decrease before they got into

that water, but assuming that all that water came out of

the channel, that that water would have all eventually

mad.e it to Big Bear either directly orr as I think Mr.

Appe1 pointed out correctly, i t could be just because of

a release in pressure, that that pressure wasn' t  there

anymore to push it out.

But making that assumption, accounting for

that 40 percent decrease, that meant I should have had a

head that was 40 percent higher init ial ly before I

started mining. That would have put me at an elevation

72O feet above Big Bear Spring at the channel.

So if I connect that point and I come back

here ( Indicating ) , instead of running into it here at the

floor, I now would have run into it 720 actually about
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300 290 feet higher.  And I  draw a point  back to Birch

Spring and I say that's my water table premining, then I

should have run into signif icant water at about DH-l-A,

and I  didn' t .  We didn' t  run into waLer unt i l  we got back

here ( fndicating ) , in what' s been described before as the

wet area, which is basically back here around DH-4.

So essentially, about a about a mile or so

further to the south, Co-Op should have been running into

signif icant water if, again, the reduction in f low at Big

Bear can be totally ascribed to the loss of water to

the interception of water in the mine by at that

sandstone channel.

Based on that, based on the other evidence

concerning recharge through here, based on our sampling

on Dr. Mayo' s sampling, I would have to altree with

the opinions that have been expressed by others that the

that there is a minimal potential for the Big Bear

Mine to adversely impact Biq Bear Spring and Birch

Spr ing.

I think that given the historical data that

indicate that historically, f lows have been there, given

the apparent response of the spring to precipitation, I

think that Dr. Mayo' s calculations concerning slightly

over a gallon a minute may well be in the ballpark. If

there was any impact, I think I think he emphasized
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the fact  that that 's merely L.2 gal lons per minute that

are discharging out of that channel.

Where i t 's  discharging from, we don' t  know.

We don ' t  know i f  i t ' s  go ing to  B ig  Bear  Spr ing.  As I ' ve

indicateds very low l ikel ihood that i t 's  f lowing

anlnvhere to the southi reasonable l ikelihood it 's not

flowing to the west, because right near that that

channel the fault is dry on the westi reasonable chance

that i t 's  not f lowing to the north,  because the general

gradient is to the south. That leaves us somewhere

westward.

MR. HANSEN: Eastward?

TIIE WITNESS : Eastward, yeah . We go f ar

enoughr w€ get back you got to go 2tS0O miles to do

it. Eastward. Where it goes after it l loes eastward? I

don't know. But I think the numbers indicate to me that

i t 's  not going to Big Bear Spring, that the that

Co-Op's activit ies at the mine have not contributed to

to impacts to Big Bear Spring or to Birch Spring.

I  th ink  that '  s  about  i t .  That 's  essent ia l ly

my spiel .

MR. HANSEN: I  don' t  have any further quest ions.

I did do a quick calculation on permeabil i ty

of  the shale.  r f  we're talk ing about on the order of  1

inch per 81000 years,  that t ranslates to about 2 mi l l ion
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years to go through 2A feet of shale. Pretty impermeable.

MR. CARTER: I understand the argument to be

that  i t ' s  not  the sha le ,  to  the extent  there 's

permeabil i tyl i t 's fracture permeabil i tyr ds opposed to

permeabil i ty of the shale. But then the

MR. NIELSEN: Yeah, there's no argument over

the shale permeabil i ty.

MR. CARTER: The counterargument to that would

be that the fracturing of the sha1e, because of the

potential of the clays and the relative plasticity of the

shale is less, even if you had a fracture that went

through shale and sandstone, there's higher possibi l i ty

that the fracture in the shale is healed than in the sand.

fs that I let me ask one question of

anyone.  I  don ' t  th ink  I '11  ask Co-Op's  exper ts  because I

think I know what their answer wil l  be. But if not a

drop of water had been encountered in t,his mine, would

you sti l l  believe that it is in the recharge area, the

path of recharge of the spring, if i t  were absolutely

bone dry?

Where I 'm headed with this is,  the test imony

seems to be that all the water is coming out of the

channel .  I 'm jus t  say ing that  there 's  L8 or  2A ga l lons a

minute that wasn' t  speci f ical ly test i f ied to have

been witnessed to have been coming out of the sand, but



I
I
I
I
I
l
t
t
t
t
I
I
I
I
t
I
I
I
I

L

2

3

4

5

6

7

I

9

L0

LL

L2

L3

t4

1s

t 6

L7

18

r.9

20

2L

22

23

24

25

225

it '  s coming out of the north end of the mine. I suppose

it could be coming up through the floor, but, I mean, not

not that you have to answer on the spot, but if you

got  an answer ,  that 's  great .

Because I think my concept here of the

theory that the mine workings have interfered with

recharge is that the mine l ies in the path of water that

is I mean, one of the that the mine l ies in the

path of water that's moving to the spring and

intercepting it and carrying it someplace else.

fn the other instanc€r the mining we talked

about this last time the mining and the related

subsidence and fracturing and so forth have altered the

flow pattern in the vicinity of the mine and therefore

adversely affected the spring. But in terms of the mine

itself being in the path of the recharger it would seem

to me that, if the mine had been bone dry, that would not

he a concern.

MR. APPEL r But \,ve know that it wasn ' t, so I 'm

wondering why that 's pert inent.  I 'd be happy to t ry to

answer that.

MR. CARTER: WelI, I think the geometry is

something at least I had not consideredl maybe my

hydrologists had.

But if you try draw if there were a
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homogeneous substance with a preferential permeability

horizontally that was even one or two orders of magnitude

higher than its verticdl, you could drop a drop on the

top and then trace its path and say it 's going to go

r ight here.

And then you could look at your vertical

distances between the channel, or the source of the water

in the mine, the spring, the horizontal distances you

know, maybe the north end of the mine is in the path but

the  sou th  end  i sn ' t .

MR.  NIELSEN:  Yeah.  Yeah.

MR. CARTER: And charting curves of flows

this is new to me anyway. Maybe the hydrologists for the

Division have thought this all t,hrough. It seems to me

if  i t  was six orders of  magnitude, that 's very f lat

curve. I mean, the water would have to go a whole long

way.

MR. NIELSEN: lr le ' re not saying that the shales

are permeable.  We're saying that there's more vert ical

permeabil i ty.

MR. CARTER: That they're t ravel ing along?

MR. NIELSEN:  Yes,  for  var ious reasons.

MR. CARTER: No, I understand.
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EXATI{INATION

BY MR. APPELI

a Mr. White, are you with me?

A I am. Maybe I can sit over here so I can see

you.

A That ' I1  work  bet ter .

Who from your off ice participated in the

d r i l l i ng  i n  L99L  to  ,9Z?

A John Garr was in charge of that program. As I

recall, Tony Magliocchino also was involved.

A Were they there the entire t ime?

A I believe they were.

0 So they didn't teII Co-Op what to do and then

leave?

A No. No. I mean, whatever t ime they weren't

there Lras go to the surf ace and get a drink of water.

But yeah, they were there constantly.

0 I 'm not sure: Did they attempt to measure the

water in the Blackhawk Formation?

A Yes. My understanding my recollection is

that they they went in to identify water wherever they

encountered water and did not have a preconceived notion

as to where they would or would not be encountering water

other than I would have to look back at some old notes

to see if he even discusses it. But there was probably a
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suspicion, looking at where springs occurred and whatnot,

that there would be water in the various Star Point

tongues, but that was not the total focus of the dri l l ing

program.

A Do you know how far they penetrated into the

Blackhawk in each of these wells?

A Vilhatever that distance is we can measure it

if you like whatever that distance is from the bottom

of the B1ind Canyon Seam t,o the top of the

0 Would it be in the PHC?

A Probably. I can measure it r ight frow.

A I just need to know where it is.

MR. CHRIS HANSEN: Hydrogeologic evaluation.

THE WITNESS:  Yeah.  There '  s  logs.  I f  i t '  s

crit ical to your w€ can get you

Q (BY MR. APPEL) Is that part  of  the PHC?

A lt 's part of what got submitted, if you have a

copy I  haven' t  got a copy.

A Just answer my questions Is it part of the PIIC?

A If you wil l  provide me with a copy of the PHC,

I wi l l  te l l  you yes or rro.

A You don't have a copy of the PHC in front of

you?

A No,  but  I 'm sure you do.

A I 'm not ty ing to t r ip you rp.  f  'm just  t ry ing
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to figure out

A WelI, then why don't you provide me a copy of

the PHC?

A Why don' t  you relax?

A Why don ' t  you?

To my recol lect ion, Mr.  Appel,  i t  is  in the

PHC; however, I cannot quote you the page.

0 Okay. And if water was measured or not

measured. in your dri l l ing activit ies in the Blackhawk

Formation would that be in the PHC?

A To my recollection. I would l ike to look at

the PHC, but to my recol lect ion.

A I 'm only asking you to the best of  your

recol lect ion.

A That 's the only way I  can answer.

A Did you testify that you found more pressure

in the Star Point Sandstone layers as you moved to the

north?

A That yes, in the sense that the

potentiometric surface rose as you moved to the north.

That '  s  cor rec t .

A So you measured higher pressure to the north?

A  Yes .

A And lesser to the south?

A  Yes .
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what indicates that there's a lessening of pressure, i f

you wi l I ,  to the south.

0 Because i t 's  being released somewhat? The

water is being released somewhat?

A WeII ,  sure. I  mean, i f  the f low was to the

south, ultimately r €LS you get on the south end everything

outcropsr can't go any further than that outcrop. So

somewhere on that southern end, things are no longer

they can' t  move through airr  so .  .  .

And we would have noticed also during the

dril l ing program as we did the water level

measurementsr w€ not iced thatr  ds I  recal l  and I 'd

have to look at the logs but as I recall, holes were

drilled in the order that they were numbered.. And so a

hole that was dri l led further to the south would have

been we would have noticed that the water level is not

rising above the top of the sandstone. Holes further to

the northr w€ would have noticed that it is rising above

the top of the sandstone. So from that data, it would

indicate to us that there was some pressure to the

north. But againr w€ had to have the elevation data to

actually draw that potentiometric surface.

A So as you move to the south, the water is

being released somewhere?

A  Yes .
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A And you testif ied that you did not look

outside the permit area to determine recharge in the PHC?

A Outside the permit and adjacent areas. That

is  cor rec t .

A How do you def ine "adjacent"?

A I 'd have to go into the PHC to give you a

number,  but basical ly i t 's  def ined as the area that is

reasonably likely to be impacted by mining operation.

a You mentioned two dates, April 25th as to

when the report  was, I  l tuess, submit ted in L993, the PHC

report; and then you testif ied that to your understandingt

Co-Op hit the sandstone channel the next day?

A Yes. I think I indicated that the

hydrogeologic evaluation report the date on that

report is April 25th. And so there were some the

although we discussed the increase in f lows to the mining

operation, because those had been encountered back in

1990 we discussed that in the report, but my

recollection is that the init ial hydrogeologic evaluation

in the PHC did not specif ically address the channel

because it hadn't been encountered at the time it had

been wri t ten.

A And you also testif ied that for three years

prior that the mine had been experiencing increased flows?

A Right.
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0 Do you know what material they were mining

then? Was it simply coal?

A Yes, other thanr you knowr occasional shale

stringers that may have been in the coal, but yeah.

Yeah. They were concentrating on the mining of coal.

0 Do you know how many feet of coal linearly

they removed before they got to the sandstone channel in

those three years?

A As I recall, that wet zone we can measure

it off one of those exhibits but as f recall, that wet

zone \ , {as about L,000 feet in length, and, of  courser they

had several panels that were driven in that length; so

total  length of  the mining would have been that Lr000

feet t imes all those panel lengths times that number of

panels .

A How did the water move from the sandstone

channel boundary through that Lr000 feet of  coal?

A Wel l ,  i t  d idn' t .  I  th ink rrhat '  s been

test i f ied to,  perhaps not c lear ly enough, is that

basical ly th is channel is a there's an overbank

portion very equivalent to a f lood plain, if you wil l .

And so that that overbank portion extends over the top

o f  coa l .

And the increased flow that they were getting

was coming out of the roof as they would drive roof bolts
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into the roof and out of, you know, fractures and whatnot

in the roof. But it was coming out of that overbank

portion, not out of the main body of the channel itself '

They hadn,t hit that yet, So it was mainly the roof

Ieaks that were

aAndwha t i n fo rma t i ono rda tadoyouhave '

indicating the extent of that overbank, which I presume

you're saYing is sandstone as wel l?

AR igh t .R igh t .Tha t ' sbasedon thebased

on the flow data, based on the information that the roof

bolters wou}d. gain as they dri l led those holes '

A Did You review that information?

A As f  reca l l ,  we d idr  Yes '

aHasanyonemapped theex ten to f t ha tove rbank

deposit ?

A Not that I 'm acquainted with'

a That wouldn' t  be expressed in the PHc ei ther?

A Not that I can recall '

MR. CARTER: Wouldn't the l ight blue area on

Exhihit C- whatever was

THE IaI ITNESS: That '  s the area we're talk ing

about. And I think what Mr. Appel is asking is if we

specifically went in and mapped sandstone deposits ' which

I don't recall that we did. We did note that there was

increased water inf low. but I  I  don' t  recal l  there
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locat ions, but i t 's  in the watershed area of basical ly

Huntington the larger Huntington Creek watershed.

A Who was responsible for maintaining it?

A They're maintained by var ious organizat ions.

As I  recal l  d idn' t  ask too many speci f ic quest ions

I 'd want to look at  the data. But as I  recal l t  a couple

of them were maintained by Utah Power & Light. I believe

the Forest Service maintains one. I think Co-Op

maintains one. There were a few different entit ies that

were responsible for the data.

0 What's the farthest one away from our site?

A Let me find the data.

A Okay. And if anybody out there knows, it

would sure speed this process.

MR. NIELSEN: I  th ink i t 's  the Mammoth/

Cottonwood site.

THE WITNESSI Okay. There's one at Electr ic

Laker so that would be ten miles up the canyon; Hiar,uatha,

which is going to be probably about f ive miles to the

northeast;  stewart  Ranger stat ion, which is,  as r  recal l ,

just up slightly up Huntington Canyon; Red Pine

Ridge. can' t  recar l  of f  the top of  my head. Mammoth/

cottonwood is just, r berieve, to the north to the

west f ive or six miles, something l ike that.

A (BY MR. APPEL) Do you know if Lines took into
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account the change in permeabil i ty for jointing and

fracturing and fault ing in the arear or did he simply do

his measurements for permeabil i ty on the rock itself?

A On the samples that he did the lab

penneabil i t ies onr he did whatever that rock was. There

was no indication in the report that those rocks were

those samples were fractured. To the best of my

knowledge, if there was if there was any fracturing in

those samples, it would have just been microfractures

that that were not terribly signif icant.

0 So his conclusions would not take into account

water movement because of associated jointingr

fracturing, and fault ing?

A In that in those samples, that '  s t rue. He

did some other evaluations. He did he developed a

model r a numerical model, llroundwater f Iow model f or the

area. And in that model, i t had to make some assumptions

about the gross permeabil i t ies of the Star Point

Sandstone and the Blackhawk Formation.

And in making those estimates of the gross

permeabiliti€s r he accounted for the fact that much of

the rock out there is or that at least some of the

rock out there is of a permeabil i ty that was higher than

what he measured in his core samples.

As I recaII, he had numbers that were if I
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can convert them to centimeters per second, he had

numbers on the ord.er of about L0-4 and L0-5 centimeters

per second, whereas the Iab data indicated that the

sandstone permeabi l i t ies were 10-5 to 10-6. So he

increased his permeabil i t ies by about an order of

magnitude as he developed the model.

A Okay.

A He also just  excuse rR€.

A You testif ied to certain thicknesses of Mancos

Shale.  Do you know i f  they're cont inuous bodies?

A Yeah, I  don' t  bel ieve I  d id test i fy about how

thick they are.

A Of the existence of var ious thicknesses?

A They exist .

A Okay. Between the two faults that we've

discussed primarify today, the major ones that are in the

permit area

A Uh-huh (Af f irmative ) .

A -- do you know if they're continuous bodies

throughout?

A I would certainly hesitate to testify as a

geologist, but that is my understanding, yes, that they

are raterally continuous within the permit area.

A Do you anticipate that they would vary in

thickness throughout the permit area?
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A Oh, certainly to some degree. In the dr i l l

hole data we have, there was some variation of thickness

of a few feet from point to point.

a And they could be nonexistent in certain

places ?

A As I 've  sa id ,  a l l  th ings are  poss ib le .  I

think that given my understanding of geologic conditions,

which, again, I would not want to present myself as an

expert in, but given my understanding of the depositional

conditions under which those formations were formed, it 's

it would be very unlikely that there would be a

discontinuity within the permit area.

A But you can' t  rule i t  out?

A No,  not  a t  a l l .

A Do you know when the mine reached the

approximate location of DH-l as far as mining?

A f t ' s  on  the  map .  As  I  reca l l  I ' d  have  to

Iook  a t  i t ,  bu t  i t  wou ld  have  been  m id - ' 80s :  ' 85 ,  ' 87 .

As I recall, Charles would be much better qualif ied to

give you those dates.

lllR. APPEL: That ' s all I have .

MR. CARTER: CraLg?

EXAMINATION

EF MR. SIVIITH:

A I was going to ask you some questions, make
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sure I understand some things. Now, which formation did

Birch Springs discharge from?

A Birch Spring?

A Yeah.

A It comes clut of the base of the Panther tongue

of the

A fs that the same as Big Bear Spring?

A  Yes .

A And what formation does water in the Bear

Canyon Mine what formation is it intercepting water

f rom?

A That' s in the Blackhawk Formaticln.

0 And do you have a position on the regional

aquifer question?

MR. HANSEN: That was the question

THE WITNESS: No.

MR. HANSEN: -- ' to which Dr.  Mayo responded.

THE WITNESS:  No ,  I  don ' t .  I  don ' t  ca re  fo r

semant icsr so .  r  .

A (BY MR. SMITH) So you don' t ,  have any posi t ion

at all on it? Is that your answer?

A That' s my answer. I know ruhat we f ound at

this s i te.  And r  i t '  s a semant ics issue to m€. And r

don ' t

A Get away f rom the semantics issue. Irlhat did
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you find at that site?

A Well r Ers w€ r I think several people have

indicatedr os we dri l led the holes, found different

potentiometric surfaces in each of the tongues of the

Star Point Sandstone, that found that these that

the tongues were that the sandstone tongues were

hydraulically distinct, that they were not hydraulically

connected. If that was the caser we would have been

seeing similar water level elevations in each of those

tongues, which we didn' t .  And so there are, beneath the

beneath the Blind Canyon Seam in the Star Point

Sandstone, there are three separate and distinct

groundwater systems.

A Okay. Is it your testimony the perched

aquifers are hydraulically isolated from aquifers

A From our semantics problem?

A in the area of the Bear Canyon Mine?

A In general ,  yes. I  mean, by def in i t ion,

"perched aquifer" is something that is -- that is

hydraul ical ly separated. There's a there's a certain

distance of unsaturated material heneath that perched

aquifer and some other groundwater systemr so yeah, they

would be dist inct .

And there's t ,hat 's not to say that that

there might be two perched aquifers that are nearby one
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another, that one may be flowing off the edge and onto

another. But the again, looking at the relative low

permeabil i ty of the shales, the discontinuous nature of

the sandstones in the Blackhawk Formation, the sandstone

channel being a obvious example, it 's apparent that

there are that where these perched aquifers occur,

they are distinct and that it is not unusual for them to

be hydraul ical ly discont inuous.

0 Okay. Do you consider the Panther tongue to

be a perched aquifer?

A  No .

A How about the Spring Canyon Sandstone? Do you

consider that to be a perched aquifer?

A No. And f don't want to get into another

semantics discussion. Obviously that is unsaturated

mater ial  below them. There'  s a --  t ,here's a nebulous

distance out there where people say, "This is perched.

This is not perched.. "

Talithin the permit area the tongues of the Star

Point sandstone appear to be continuous, appear to be

from the data that we've selected, appear to be saturated

within the permit area. Somebody could argue

semantical ly that they're perched because there's some

unsaturated material beneath them, but they're

sufficiently laterally extensive for the purpose of the
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permit area that I wouldn't call them perched.

0 Can you tell me where the recharge area is for

the Spring Canyon Sandstone?

A Northward.

A Is that same true

A Northward.

0 with the Storrs?

A  Yes .

A Anything more precise than that?

A  I  can ' t  t e I I  you .

A How about the Panther?

A Northward.

A How about Birch Spring?

A WeIl ,  obviously i t '  s a discharge is f rom

the from the Panther tongue of the Star Point

Sandstone, and so there is a reasonable chance that

there' s recharge coming northward.

A And that would be the same with Big Bear

Spring?

A Yeah. The again, the data indicate that

Big Bear the water that discharges from Big Bear is

much younger water than the water that discharges from

Birch Spring, which indicates that there is a relatively

recent component to the flow that which indicates that

Big Bear occurs probably relatively closely to its
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recharge area.  And so i t ' s  i t ' s  reasonable  for  me to

conclude that the fractures that are in Bear Canyon as

surface water f lows across those fractures, that that

could reasonably contribute to the flow at Big Bear

Spring. And so in that case you're looking at northeast

ward but sti[ northward.

a And that 's as precise as we can get,  I  take i t?

A That , 's  as  prec ise as  I  can get  r ight  now,  yes.

0 Tilhere's the recharge zone for the water that' s

found in the mine?

A fn the channel.  Is that what you're talk ing

about?

a
mine. The

A

got other

a
A

i t ' s  no t

a
A

po in t .

Let 's ta lk about whatever water 's found in the

channel 's a new thing we learned about today.

WeI l ,  I ' I 1  t a l k  abou t  t he  channe l .  I f  you ' ve

areas that you want to

Let '  s ta lk about the channel f i rst .

Okay.  I t ' s  i t ' s  in  my op in ion,  probably

southward.

Okay. Anything more precise than that?

No. I  would fror I  real Iy can' t  at  th is

A Hotrr about water that' s not in the channel?

A I 'm not  sure  where you ' re  ta lk ing,  so that 's

what I  I  thought I 'd better conf ine myself  to the
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channel .

0 Maybe I can ask a couple of questions and

clear this up. Is there water in the mine that 's not

coming from the channel?

A Not that I 'm aware of .

A So all the water in the mine's coming from the

channel ?

A Current ly  that 's  the case.  Yes,  that 's  my

understanding.

A Is the channel discussed anywhere in the PHC?

A I  thought we've been there.

A ,Just want to be clear about this.

A As I indicated in my direct testimony and in

my discussj-ons with Mr. Appel, the PHC was prepared

shortly bef ore t,he channel was intercepted. There was

increased f low to the mine at that point .  We've

discussed that increased flow. But f do not recall

although I 'd have to read the PHC to refresh my memory --

but I do not recall that the channel is specif ically

discussed in the PHC, because it was prepared just prior

to that channel being encountered,

A I take it that's a long way to say no?

A WeII ,  I  k ind of  fe l t  l ike saying no the third

time wasn't going to answer your question, so f thought

i l d better use a titt le bit longer sentence and hopefully
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get the question answered.

A Okay. Is the coal seam in the location of

Trail Canyon Mine rnrell , T guess is there we 've

talked about is there a water table? Can you define

where the water table is around

A You said "Trail Canyon. " Are you talking

about Bear Canyon?

A Bear Canyon. I 'm sorry.  Bear Canyon. Is

there a water table around the Bear Canyon Mine?

A Wel l ,  again,  f rom a purely semant ical  issue,

typically where a groundwater system is under pressure,

that pressurized section is not referred to as a water

table. Typically where it is not under pressure r ot not

confined, it is referred to as a water table. So in that

area generally south of DH-l-A, the various tongues of

the Star Point Sandstone were not under pressure; and so

in that area, I would say yes, there is a water table

beneath the mine o

Okay. But i t 's  below where the mine

Below the mine.

A Okay.

A Now,  the system that 's  in  the channel ,  I  don ' t

have enough data to be able to say whether that's under

pressure or i t 's  not under pressurer so I  don' t  know i f

that channel system is

A
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A And do you know whether the channel system is

interconnected with the water table?

A I would say that with a reasonable degree

of scient i f ic certainty that i t  is  not,  Lf  you are

discussing the water table the water tables that are

in the tongues of the Star Point Sandstone beneath the

mine.

A Okay. And what do you base that on?

A Again, the fact that the as we dri l led the

holes we1l, number one, the flow coming into the mine

from the channel's coming from the roof or directly from

the channel face i tsel f .  Once that face was encountered,

water is not coming from the floor.

There -- I f do not reca1l there being any

water that was encountered in DH-4, r,uhich was dri l led

fairly close to the it was dri l led in that wet zone,

so it was just south of the sandstone channel. I do not

recall there being water encountered in the Blackhawk

Formation at that point until we got down into the Spring

Canyon tongue.

The presence of a fair amount of Blackhawk

Formation beneath the B1ind Canyon Seam, with its

attendant low permeabil i t i€sr the fact that within the

Spring Canyon tongue we do see pressure as we move to the

north r €t$ we get closer to that channel sandstone, we ' re
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seeing upward pressure above the top of -r above the top

of the mine.

And with an upward pressure at that location

in the Spring Canyon tongue, that indicates to me that

there's very l imited l ikelihood that the sandstone

channel would be hydraulically connected to that to

that Spr ing Canyon tongue; so i f  i t 's  not connected to

the Spring Canyon tongue, i t 's  not going to be connected

to the Storrs or the Panther tongue.

A Do you have any explanation other than

coincidence of why the water in Birch Spring and the,

water in the channel is approximately the same age?

A No, I  don' t .  I  do know as I  look through the

Mayo data and looked at the age of the water just to the

west of the Blind Canyon Fault that would be essentially

essent ial ly in l ine with the channel i t  was just

south of where the channel was encountered that they took

the sample, signif icantly further north of Birch Spring

look ing a t  the age o f  that  water ,  i t ' s  roughly  51000

years r €ts f recall, f or the Spring Canyon. For the

channel sand to have to f low across that dry fault and

through that wat,er that 's 51000 years ago and get down

into and come out at the same relative age is just it

doesn't make sense to me it would take that route to get

there.
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a Okay. Did you work with Co-Op during the time

when they were pumping water into their worked-out parts

of the mine?

A We were involved, I believe that was about

the time frame that we got involved with them. And I

I believe that our f irst involvement on the on the

groundwater issues with the mine occurred after they had

already been pumping.

0 Are you familiar with which parts of the mine

they were pumping water into?

A As I 'm going I  don' t ,  want to s idestep

your quest ion, but I 'd have to look at  a map to refresh

my memory. I didn't look at that before I came in.

A Let 's  look a t  a  map.  Let 's  take a  minute  and

look at a map here. I think we've got a couple of maps

that show the inside workings of the mine. Why don't you

look at  Exhibi t  L.  That 's probably a good map. Do you

know what areas they were pumping water into?

A I  don ' t .  I f  you apparent ly  do,  so i f  you 'd

like to point it outr w€ can

a Well

don ' t .

we can cut to the chase.

Mr. Reynolds probably knows thatr if you

Go ahead

I ' d  rea l l y  p re fe r
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A Mr. Reynolds can show us where they were

pumping water into the mine. I 'm not trying to make

th ings d i f f i cu l t .

A I recognize and I don't want to answer the

wrong question, so

MR. REYNOLDS: ( Indicating )

A (BY MR.  SMITH)  He 's  po in ted to  th is  here

right here ( Indicating ) .

Now, when they were pumping water in that part

of  the mine, that 's when they had those real  high f lows

on your chart

A Yesr on Birch

A on Birch Spring.

A  Yes .

0 Do you think those two events are connected?

A I  I  don ' t  know.  As I ' ve  I  th ink  that

there is i t 's  my opinion that there's a very low

likelihood that they are connected.

A Any other explanation you have for that, the

anomalous and also at the same time, the reduction in

water qual i ty in Birch Spring. We're talk ing about this

per iod r ight here ( Indicat ing) this spike.

A Right. The one time I had ngt been out to

Birch Spring, when samples had been collected, to observe

the sampling. I know Mr. Garr was out at Birch Spring



t
I
I
I
I
I
I
I
I
T
I
I
I
t
I
t
t
I
I

L

2

3

4

5

6

7

I

9

L 0

1,L

t2

L3

t4

L5

L5

L7

L8

L9

20

2 t

22

23

24

2s

25L

r,shen samples were collected at the spring. And his

comment to me was that there was very poor quality

control on the sampling and that he had this was an

event that r €rs I recall , was in later t ime . It wasn' t

during this peakt it was at a later t ime. But his

comment to me was that he was very concerned about the

qualiLy control, and that did not 1eave him with a high

Ievel of confidence in the datar so

a Were you here when we had the people testify

about the spike? Or maybe you weren't here for that part

of  the hearing.

A I 've been in other hear ings where I 've heard

them talk about it.

A I guess my question is, Do you have an

explanation for this spike?

A  No ,  I  don ' t .

A Okay. I  understand i t ,  Mr.  White,  that you're

the person who designed the testing that later became the

PHC.

A Mr. Garr and f  did jo int ly,  yres.

A Did you take input from Co-Op on that or did

you come up with the testing yourself?

A As I  recal l ,  Co-Op basical ly asked us to

address some concerns and left the program generally up

to us. Of courser w€ interfaced with Co-Op because we
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were going to have to be in their active mining

operations and wanted to make sure we were in areas that

were not gcling to create saf ety probleills. And so we

interacted with them, but it was our recommendation as to

where the holes gor and they approved them based orrr

again,  making sure that we weren' t  going to be a hazard.

A Was it your recommendation to do just. three

holes ?

A  Yes .

A So it wasn't where you went to Co-Op and said,

"We 'd  l i ke  to  do  s i x r "  and  they  sa id ,  "No ,  t ha t ' s  t oo

expensive. Do three"?

A  No .

0 Three was the most you wanted to do?

A  Yes .

a And you feel like that was enough to do what?

A To characterize the hydrogeologic system.

A And you're the person who made that decision?

A Again,  Mr.  Garr and I  discussed that jo int ly.

A And you were Mr.  Garr 's boss dur ing that

period of t ime?

A We have a I don't want to get into an

extended management discussion here.

A WeIl, I just want to know where the final

dec is ion was.
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A I  don' t  order anybody, Mr.  Nie1sen.

A My name's  not  Mr .  N ie lsen,  but  that 's  okay.

A Mr. whoever what 's his name? Smith.

A Thank you.

A I don't order anybody, Mr. Smith. We had a

discussion and Mr. Garr and I  came to a conclusion. I

don' t  recal l  te l l ing Mr.  Garr that regardless of  what his

opinions arer w€ wil l  dri l l  three holes and we wil l  dri l l

them in these t,hese locatiofrs.

0  I 'm  t r y i ng  t o  I 'm  so r r y .

A I do recall having a very congenial

conversation discussing what we thought was appropriate

to answer the concerns. From that came three dri l l

holes. I was comfortable with that; so was Mr. Garr.

A I 'm trying to understand who had the final

decis ion on these things. I  don' t  care how your

management style is.

A You can say I did, if that would he1p. We

don't make decisions that way. We c€rme to a joint

conclusion. And I  don' t  recal l  having Mr.  Garr stamp his

feet and say, "Absolutely this way." I  don' t  recal l

doing that myself. I think we jointly came to that

conc lus ion.

A Okay. Have you performed any other analysis

since the PHC
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Yes .

at the Co-Op Mine?

What have you done since the PIIC?

Of course, in preparat ion for th is hear ing

we've updated the data. There was additional data that

rde were provided by the water users association. We've

updated our database on the water quality information,

the water leveI informat ion that Co-Op col lects.  f t 's

been three or four years since the PHC was prepared, so

we had to update our database and reevaluate information

as the data were collected to make sure that we weren't

seeing anomal ies that we couldn' t  explain.  And, of

courser EIS we've had our discussion here, there have been

some numbers that I 've presented that were numbers that

got generated within the last week or so.

A Okay. How about chemical analysis? Have you

done any additional chemical analysis work?

A I personally have not. EarthFax has not

collected any samples, Co-Op has a monitoring program

where they periodically collect samples from various

streams, spr ings, wel ls,  and we have obtained copies of

the data from them.

A I  see. Other than the tr i t ium analysis that '  s

been testif ied to todayr f,try other tr it ium analysis we

haven' t  heard about?

A

a

A
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0 Then you'd have to go home.

This is on page 2-6 , Lf you have that.

A I  th ink we've got a copy. Let me

(A discussion was held of f  the record. )

THE WITNESS: Before we take the break, just

to make sure that we're reading off the $ame document:

Up in the upper right-hand corner, does yours say, "April

30 th ,  L993"? Look a t  one o f  the tex t  pages.  Look a t

page 2-5 ,  fo r  ins tance.

A (BY MR. SMfTH) Yeah, mine does.

A And down in the bottom in small type does it

say ,  "Rev i sed  1 -3L -95"?

A Mine does not.

A So I  have, I  guess, an older copy. So i f

there are some di f ferenc€s r  we' l I  note that.

A On pagle 2-6 it says, "The Castlegate and the

Start Point Sandstones are regionally continuous.

Although the Castlegate Sandstone contains some water, i t

is not considered to be a regional aquifer. " Do you

agree with that statement?

A  Yes .

A "The Star Point Sandstone, together with the

lower Blackhawk Formation (Blackhawk-Star Point Aquifer)

are considered by Lines to be a regional aquifer. " I

guess you've already
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toA I already agreed that Lines considers them

be a regional aqui fer.

0 Down at the bottom of page 2-8, it says,

"Danielson, €t  a1.,  indicate that recharge to the Star

Point-Blackhawk aquifer from direct infi l tration of

snowmelt to formations which outcrop below the North Horn

Formation is small in comparison to recharge through low

relief surfaces on the North Horn Formation. " Do you

agree with that statement?

A  Yes .

A "In the study area, exposures of formations

below the formation and above the coal outcrops are

limited to steep canyons. " Do you agree with that?

A  Yes .

A "Therefore, the potential for recharge through

these formations to the regional groundwater system

within the permit area is l imit,ed.." Do you agree with

that?

A  Yes .

A Down in the middle of  the page, i t 's  the

second-to-the- last  sentence. I t  says, "The two largest

springs in the area (Big Bear Springs and Birch

Springs ) "

A Right.

A Do you find that?
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A Okay. Got you.

a "The two largest springs in the area (Big Bear

Springs and Birch Springs ) are associated with fault and

joint zones and issue from the Panther Tongue of the Star

Point  Sandston€." you agree with that,  I  take i t f

A  Yes .

A Okay. Skipping ahead, go to page 2-L3, last

paragraph on 2-L3r "Pr ior to L99L, mine water inf low was

small and often insufficient to meet the operat,ional

needs o f  the mine. "  I ' l l  sk ip  the c i ta t ion.  "Dur ing

1991-' mining proceeded into the northern portion of the

permit area and groundwater inflow to the mine

increased. "  I  take i t  that 's a t rue statement?

A Yes .

0 "During L99L, Co-Op CoaI Company began

discharging between 30 and 60 gallons per minute from the

mine. By ,January L9g2t mine discharge increased to 300

gallons per minute and continued at this rate through

March of L992. Present total mine inflow is

approximately 500 gal lons per minute. Of this total  |  2OO

gallons per minute is used in the mining operations, and

300 gallons a minute is discharged in Bear Canyon

Creek. "  Is that

A  No ,  t ha t ' s  t ha t ' s  a  rev i sed  r -  t ha t

apparently was revised.
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V[hy don't  you tel l  me what the revised

A The last two sentences there at the top of

page 2-L4 said,  "Present total  mine inf low is

approximately 210 gal lons a minute. Of this total ,  30

gallons per minute is used in the mining operations and

1-80 gal lons per minute is discharged to Bear Canyon Creek."

a Okay. So you're reading that that corrects

the and you agree with that statement you've just read?

A Wel l ,  cer ta in ly  as  o f  January  o f  '95 ,  I t '  s

been two years sincer so those flows may be somewhat

different, but it was correct at the time.

A Okay. Down at the bottom of page 2-L4, it

says, " .  .  r  the age of water f rom Big Bear Spring cannot

be determined. " I take it that opinion would be revised

with Dr.  Mayo's work?

A Yes. As I  indicated, I  would def in i te ly defer

to Dr. Mayo for an interpretation of the radioisotope data.

A And i t  says,  " .  .  .  ( the)  B i rch Spr ing water

and the mine inf low are of  s imi lar age (pre-1953),  and

are not significantly recharged by modern

precipitation. 'r Do you agree with that statement?

A Yes, within the within the restrictions on

my understanding of radioisotope.

0 Okay. Go to page 2-31".



I
I
I
I
I
I
I
I

t
t
I
I

t
t

L

2

3

4

5

6

7

I

9

L0

LL

L2

L3

L4

L5

16

!7

L8

L9

20

2L

22

23

24

25

I
I

250

A That 's  a  f igure  in  my what 's  the

0  In le ' re  i n  t he  sec t i on  i t  j - s  2 .2 .2 ,

"Groundwater Quantity Impact. " 2.2.2 | "Groundwater

Quant i ty  fmpact . "  And on mine i t ' s  page 2-3L,  but  f

guess with the revised version it might have been

changed.

A Oh, got you.

A Okay. t{here it says, "Drainage of water from

faults and fractures produces the largest volume of water

flowing into the mirte." Is that a correct statement or

not?

A I would say Dor now that definitely now,

the largest volume of water flowing into the mine is from

the sandstone channel.

A That would have been true theni you just

didn't know about the sandstone channel at that t ime?

A  Yes .

0 Okay. Are you familiar with the CHIA at all?

Just have a couple of questions on that.

A General ly.  I  don' t  recal l  that I  have ever

fully read the CIIfAT so . . .

a Let me just  ask the quest ions. I  have a

couple of questions from the CHIA. I know you didn't

prepare that.  I '1I  just  read this talks about the

Bear Canyon Seam, current mining, Just for the record,
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I '1I  indicate this is on page 4 of  the CHIA dated March

of  1994 I 'm sor ry  August  o f  L989,  rev ised on March

1994.  I  be l ieve th is  is  the la tes t  CHIA that 's  in  the

f i le r  so  we 've got  i t  jus t  out  o f  the Div is ion 's  f i les  a

l i t t1e whi le ago.

On page 4 | under "Current Mining in the Bear

Canyon Seam, " it states, "Areas of encountered

groundwater within the mine are fractures which drain

over a period of several months as the mine advances

northward. This indicates a high degree of hydraulic

interconnection through fractures in the portion of the

Blackhawk Formation which overlies the mine. " Do you

agree with that statement?

A For a for a l imited aerial extent and a

limited vertical extent, I think that's probably a

reasonable the only place we really saw signif icant

a  a !inflow, again, was as the mining progressed near that

channel sandstone. And so in thaL area, either where

roof bolts encountered the sandstone or where there were

fracturesi in the roof, there was a reasonable amount of

inflow. And those fractures expanded vertically

somewhere, but I would not agree that it would be

appropriate to draw the conclusion that those fractures

extend all the way to the surface.

A Okay. One more question and maybe we can take
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a break. One more question on this, I have some more

questions, but not on this document.

On page 7 of the CHIA, dt the bottom of that

page it, states, "Mine inflow of approximately 300 gallons

per minute is discharged to Bear Creek at the Bear Canyon

Mine and the remainder is used in the mining operations.

No discharge occurs at the Trail Canyon Mine. Mine water

within the CIA represents groundwater depletion from

storage in the Blackhawk Formation and the Star Point

Sandstone and the interception of f low along faults/

fractur€s. " Do you agree with that statement?

A I would agree that it represents interception

of storage in the Blackhawk. I would not agree that it

represents interception of storage from the Star Point.

A So you disagree with that?

A Yes. Wel l ,  I  agree with a part  and disagree

with a part .

MR. SMITH: Okay. Maybe this is a good time.

We can take our f ive o'c lock break.

to

MR. CARTER: Let me also ask what all we hope

accomplish before we break for the day and what else

Craigr you indicated you've got

Let 's  go o f f  the record.

(A short  recess was taken. )

MR. SMITH: I '11 just  get wrapped up. I  have
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a few more questions of Mr. White.

A (BY MR, SMITH) And I just want to get your

views on some of these publications that I 'm sure

you've seen the same ones. I  don' t  have very many. I

just have a couple. The one I 'm reading from is

"Hydrology of Area 55. " Have you seen that before?

A I  have.

A I t '  s publ ished by the USGS, Open Fi Ie Report

8338.  And there on page L6,  I ' I1  jus t  read the s ta tement

that says

MR. HAI{SEN: Just for the recordr can we get a

publication date?

MR. SMITH:  Oh,  yeah,  that 'd  be f ine.  I t  was

publ ished in l -9 84 .

0 (BY MR. SMITH) And these are general ly

available. I 'd give you a copy for you to look at but I

only have one of these to read.

A Again ,  that 's  the purpose.

0 "Dewatering of coal mines changes the flow

pattern through coal-bearing aquifers, and storage in the

aquifers is reduced. " Do you agree with that statement?

A Yes ,  l teneral ly.

A I know these are general statements and a lot

of  these are in di f ferent areas. I  want to t ry to focus

on the Bear Canyon Miner so tell me whether you agree
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thewith that. Do you agree with that in connection with

Bear Canyon Mine?

A Certainly. As I indicated earl ier, when as

water is removed f rom the mine, they are removing rrater

from storage from the Blackhawk Formationr so yes.

0 This report and this is one by Mr. Lines,

who is well known in these sorts of reports

A Which one is that, by the way?

A This is the "Hydrology of Area 56 " by Gregory

L ines .

A That 's the one we were just  going through.

a Yeah. And he says, "(The) groundwater storage

has been reduced around all water-producing mines in the

area. " Would you agree with that statement as to the

Bear Canyon Mine?

A Yes. Storager y€s, And, again,  maybe i f

there's somebody's having a hard t ime with i t ,  the

storage is basical ly i t 's  as though you have this

bathtub. And so if you take something out of the

bathtubr you've reduced the storage. So any time water

is discharged from the mine, something has been removed

from storage.

0 Okay.

A Assuming, again,  i t 's  under water table

conditions and assuming that it is under unconfined
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condit ions r  y€s. I t  is not under conf ined condit ions.

Technical ly speaki trgr i f  i t 's  under conf ined condit ions,

i t ' s  not  re leased f rom s torage l  i t ' s  re leased f rom

pressure.

A Thanks for that c lar i f icat ion.

Page 18, Mr.  Lines states, "Land subsidence

and associated rock fracturing above underground mines

can cause changes in the natural pattern of groundwater

flow, can change the flow of springs, and locally can

alter surface runoff. " Any evidence of that occurring

around the Bear Canyon Mine?

A Read that again.

A "Land subsidence and associated rock

fracturing above underground mines can cause changes in

the natural pattern of groundwater flow, can change the

f low of spr ings, and local Iy can al ter surface runoff .  "

Is that a concern around the Bear Canyon Irfine?

A f'm not aware of subsidence effects that have

impacted groundwater, nor am I aware of subsidence that

hasr orl any signif icant scale, impacted surface water. I

believe there have been a couple of subsidence cracks

that d.eveloped that either naturally f i l led in or that

Co-Op f i l led in.  So at least on a short- term basis,

yeahr I think there were some surface water impacts from

subsidence for short-term. I 'm not aware of any
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groundwater impacts that there have been.

A AII  r ight.  Thank you.

The next publication is the "Hydrology of

AIkaIi Creek and Cast1e VaIIey Ridge Coal-Lease Tracts,

Central  Utah, and Potent ial  Effects of  Coal Mining."  Are

you familiar with that publication?

A Yes, I €[rlt.

A And obviously we're going to talk about just a

couple of quotations on the Castle Valley Ridge, not the

Alkali Creek, which is somewhat removed.

A  Yes .

A For the record., which is Water Resources

Investigations Report 87-41-85 and it has a publication

date of 1988 and going to page L of that. And the

authors  are  R.L .  Se i le r  and R.L.  Bask in .  On page L  i t

states, "Groundwater in the Castle Valley Ridge area

occurs in perched aquifers. " You would agree with that

statement?

A Yes. I 'm not exact ly sure what what their

boundaries are for the Castle Valley Ridge, but as I

recaI I ,  i t ' s  in  that  genera l  v ic in i ty .

A Yeah, i t 's  fa ir ly c lose to the Bear Canyon

Mine?

A Yeah, that 's I  would agree with that.

A "The Blackhawk Formation and Star Point
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Sandstone form a regional aquifer in the southern Wasatch

Plateau coal  f ie ldp however,  th is aqui fer is a local ized

aquifer in the Castle Valley Ridge d.r€Er..tr Now, I know

we've done a lot on regional aquifers. Anything you

could say about that statement, whether it 's to clarify

your posit ion on that?

A I would have to follow the "however" with

probably another "however, " that within the Bear Canyon

permit Bear Canyon permit mine area, that as we've

discussed, there are three distinct groundwater systems

beneath the coal. How regionally extensive those are

outside of the permit area, I don't know. Undoubtedly,

somewhere they fit into what into that report 's f irst

" howev€r. 'ir Out there, they ' d probably f it into that

"non-however" statement.

A Okay. Thank you.

Going to page 42 of the same publication, it

states, "Subsidence above the proposed mines on the

AIkaIi Creek and Castle Valley Ridge coal-lease tracts

probably wil l  have the greatest effect on the hydrology

of the areas studied. Fractures caused by subsidence

could divert surface- and ground-water flow to lower

strata or to the mine workings. Subsidence caused by

mining could cause spring discharge to decrease or cease

and disrupt the major source of water to l ivestock and
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thewi ldl i fe in both areas. "  Has that been a concern for

Bear Canyon Mine?

A Again, I 'm not aware that those impacts have

occurred, That those are always possibil i t iesr f ls the

report indicated, those are things that could happen.

And but f 'm not aware that that has occurred within

the Bear Canyon area.

A And so I  take i t  that 's not been addressed as

a probable hydrologic consequence?

A I believe we did address impacts in the

Probable Hydrologic Consequences. I  just  don' t  bel ieve

we and I 'd have to read it to be sure, but we may have

even made a statement that that could occur, because,

again,  al l  th ings are possible.  But I  don' t  recal l  that

that impact has occurred.

0 Okay. And I take it however it 's addressed,

you have no different view of the subsidence and how it 's

addressed in the PHC? You take that to be correct as to

how subsidence is addressed?

A Yeah. And again,  I ' f l t  noL exact ly sure,

without going back and reviewing it, what the what the

wording was that we used in the in the PHC. We could

look through there and figure that out. But we did

address the fact that subsidence was a potential impact

pathway.
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next to the "Hydrology of the

the Upper Drainage of Huntington

Central Utahr " are you familiar

Coal-Resource Areas in

and Cottonwood Creeks,

with that publication?

A  Yes .

A And that 's  another  one by the USGS.  I t ' s

dated L981. The authors are Terence Danielson, Michael

ReMil lard,  and Richard H. Ful ler.  Going to page Lt i t

states, "The Star Point Sandstone and the lower coal-

bearing part of the Blackhawk Formation, both of

Cretaceous age, are saturated in some areas, and the

aquifer yields water to underground coal mines. " Is that

true in the area of Bear Canyon Mine?

A The portion that says that the Blackhawk

yields water to the coal  miner yes. That 's where the

water is coming out of that channel sandstone is out of

the Blackhawk Formation.

A How about where it says the Blackhawk's

saturated? Would that be true in the Bear Canyon

A Wel l ,  i t  is  certainly at  the Star Point

Sandstone. Generally, no, I would not say that the

Blackhawk is saturated.

a "Most of the larger discharging springs in the

study area issue from the Star Point-Blackhawk aquifer

where faulted.. " Is that true around the Bear Canyon Mine?25
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A What was that again?

A "Most of the larger discharging springs in the

study area issue from the Star Point-Blackhawk aquifer

where faulted.. "

A Again, you ' d have t,o take the Star Point out

of the equation at the Bear Canyon Mine. Definitely

we've seen near the channel sandstone where fractures in

the roof r f,s well as roof bolts, have been a source of

inflow to the mine. I don't know as though I would

classi fy those as faul ts.  But again,  the from looking

at Bear Canyon Faultr €ssentially no water in fact,

there is no water coming into the mine at the Bear Canyon

Fault .  And they haven' t  encountered the atr  I  mean,

at the B1ind Canyon Fault they haven't encountered the

Bear Canyon Fault. Some minor fracturing does

contribute, but I would not call i t  fault irrg.

A Okay. The next sentence states, "Groundwater

also occurs in several water-hearing zones above the Star

Point-Blackhawk aquifer. "

A Yes,  I 'm assuming that  what  he 's  re fer r ing

there to is these perched zones that occur within the

Blackhawk Format,ion as well as up in the castlegate and

the Price River and the North Horn Formation.

A Do you know i f  that 's t rue in the area that 's

been mined by the Co-Op in the Bear Canyon Mine?
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A Certainly there arer ds I  recal I ,  some spr ings

up in the North Horn, up in the upper formations, that

are going to be in discontinuous systems. We we up

in the area to the north of the permit area. We normally

make the assumption that within the Blackhawk Formation

itself that there are discontinuous perched aquifers r so

i t '  s reasonable to assume that they exist .

A Okay. Sti l l  on page tt "Dewatering of

underground coal mines was the largest manmade discharge

from the Star Point-Blackhawk aquifer in the study area

during L979. The dewatering of mines has decreased the

amount of water in storage in the aquifer, but water-

Ievel data were not available to define the extent of the

depletion. " Wou1d you agree with that statement?

A Of course that 's making a histor ical

statement,  and I 'd have to agree that he's probably

histor ical ly correct.  Within the Bear Canyon arear y€sr

water that's discharged from the mine is encountered

within the Blackhawk formation at the channel sandstone.

And discharging water from that sandstone does deplete

the storage that '  s in that sandstone.

A Okay. "Other possible impacts due to mine

dewatering inelude the diminution of spring flows and

increases in groundwater recharg€r both of which are more

like1y to occur where rocks have been fractured due to
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subsidence above mines. "

A That 's  qu i te  poss ib le .  Aga in ,  we haven ' t  seen

that at the Bear Canyon Mine. That is a potential impact.

A Okay. Going on to page 37 of the same reportt

it says, "Water discharged from underground mines

produces the same changes in the groundwater system as do

wells. " Would you agree with that?

A Read that again.

A "Water discharged from underground mines

produces the same changes in the groundwater system as do

wel Is  .  "

A Okay. I  th ink what he's saying is that when

you remove water from the mine, you're removing water

from storage. Just l ike when you pump water from a welI,

you're removing water from storage. Assuming that's what

he means and maybe the sentences before or after might

explain it but assuming that' s what he means, then

yes,  i t  i s  cor rec t .

A I 'm not t ry ing to take things out of  context.

A I understand.

A He's referr ing to a L957 report  by a person

named. Theis.

A  The is .

A Theis .  That 's  what  he 's  re fer r ing to .  You

may have read that report.
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A Yeah. That part icular paper,  i f  i t 's  the one

I 'm thinking of ,  does talk about the fact  that when you

pump a well, you're removing water from storage. So

that '  s that '  s what he'  s probably referr ing to.  And

he' s correct. Any water that comes out is going to

under unconfined conditions is going to be removed from

storagle.

a Okay. Then he goes on to sayr "Groundwater in

storage in the Star Point-Blackhawk aquifer has decreased

around all water-producing mines in the study area as

indicated by the diminution of groundwater flow into the

older working of active mines. " Wou1d you agree with

that for this mine?

A I would agree that it does whatever the first

part of the sentence said. I was in agreement. I think

it was again talking about removal from storage, wasn't i t?

0 Right.

A Yes,  that  would  be the case.

A It says then this is the kind of the last

statement of the conclusions of this report it says,

"To fully assess the hydrologic impacts of underground

mining, comprehensive studies of the groundwater systems

are needed in conjunction with monitoring of the quantity

and quality of both surface and mine-discharged waters. "

Would you agree with that?
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A  Yes .

A "Monitoring the discharqe of individual

spr ings to develop discharge-recession curves, in

conjunction with water-level monitoring in properly

constructed observation wells, is needed to detect

possible unnatural changes in the groundwater system and

to quantify unnatural changes in spring discharges. "

Would you agree with that?

A Yes, that would be appropriate.

A And have you done those things with your PHC?

A Yeg .

a Okay. That 's al l  out of  the books. Just a

couple of questions out of this is "Revised Hydrologic

Evaluation of the Bear Canyon Permit and Proposed

Expansion Areas."  And I 'm not sure i f  that that was

done along with the pHC, I believe.

A Yeah, they were concurrent t imewise.

0 How does this relate to the PHC, this revised

hydrologic evaluation?

A They were the hydrogeologic evaluation was

prepared as a as a basically a report of f indings

from the work that we did underground, the installation

of the dr i l l  holes, and the data that were col lected. I t

i t  i t  went,  in a technical  sense, beyond what 's

required for a Probable Hydrologic Consequences, but also
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did not get into the specif ic issues that the regulations

require be addressed in Probable Hydrologic Consequ€rc€s.

It was kind of a technical report to make sure

that all the data that we had collected got suilrmarized

and got into a report. And then we used the information

presented there as a basis for the development of the

PHC. As I recall, both the hydrogeologic evaluation and

the PHC went in as appendices to the permit application,

so they were kind of supporting one another.

A Okay. I  had a couple of  othersr but we've

covered thoser so I 'm not going to reask the sane

questiorl. And this one I think we covered too, but just

to  be caut iou$ r  I '1 l  ask  i t  and move on to  page 2-14.

Talks about movement of water. It says I '11 give you

a second to get up to that "The movement of

groundwater in the study area is strongly controlled by

faults and the dip of strata. Most of the water movement

in the study area is through fractures, faults, and

partings between the beds. " Do you agree with that

statement?

A Yeah. Again,  they were, of  course, c i t ing

Danielson in that l ime-colored report that you that

you produced. And with the additional information that

we've col lected since, I  would have to say that the

influence of faults is prclbably relatively minor within
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the permit area. I think the fractures and the bedding

planes r €ts well as the mere presence of less perneable

layers around the more permeable layers, are probably the

things that pred,ominantly control groundwater flow.

A So your posit ion has been modified somewhat?

A Yeah. Not signif icantly, but somewhat. And f

may be making a distinction among geologists that I don't

need to, but my understanding of a fault is that it 's

basical ly a f racture that has of fseL. So they are

similar in one sense but we don't see with we do see

some fractures that things are coming from, but whether

they're faults or notr w€ know that in the major faults

the Blind Canyon Fault there' s no flow along that. So I

may be making making us a semantics problem here.

0 Okay. Going now to the chart that was

prepared on Birch Spring on the flows, and you talked

about the USGS measurements that had been done back in

the  ' 70s

A Right,

A there's more than one spring around Birch

Spring. Do you know what was measured by the USGS for

that f ]ow?

A lt 's it came out of that l ime green report

o f  Dan ie l son '  s .

Maybe you can direct me to the page, then.
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A Yes.  I t  beg ins  on le t 's  see the bot tom

of page 7 J,

a Okay.

A Spring 26 BCA-SI is Birch Spring. And that

there are a few measurements on the bottom of page 7L and

some additional ones on the top of page 72.

A Can y.ou teIl from that whether they measured

all the springs that were there or just one of the

springs that were therer or what was measured?

A From from my understanding, whaL they were

measuring was the flow out of the collection system at

the t imer so whatever 's included in the col lect ion system

in  1978  and  L979 .

A Okay. Do you know which parts were in the

collection sysLem that the time?

A I do not know what what, i f any, changes

have been made in the collection system that would have

affected the area of f low between '28 and now.

MR. SMITH: Okay. That 's al l  the quest ions I

have.

MR. CARTER: Okay. Are we --

MR. APPEL: Mr.  Reynolds.

MR. CARTER: AII  r ight.  Let 's move to that.

CHARLES REYI{OLpF,

called as a witness for and on behalf of the Co-Op Mining
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as fo l lows:

BY -MR. APPEL I

A Tel I  me as br ief  ly as you can, real iz ing t f le ' re

running short of time, how you set up your lines to your

meters to catch the water from the mine. Where do you

set them up? IIow do you collect?

A There are simply pipelines that are installed

to the sumps. We have pumps in the sumps where the

water' s collected here ( Indicating ) , at various

locations. And they all come in through actually two

separate pipel ines that we've got instal led in the mine.

One is a supply l ine. One is a discharlte l ine. They

either go into one or the other. We do have a third

line, which is our culinary water l ine. And the supply

line has a meter on it. Culinary l ine has a meter on

it. And then the discharge l ine, where it comes out and

prior to discharging into Bear Creek, that 's also got a

flow meter to --

So you metered all three of the l ines?

A  Yes .

0 Where are those meters located? One is

outside the portal ,  I  guess?

A Yeah. The discharge meter is outside. The

supply meter is just inside the portal, located up in
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this area of the mine ( Indicating ) . The culinary water

meter is located on the pipeline ( Indicating ) .

A Okay. So the l ines follow that one main and

then take a right angle or

A Yeah, they come out and then come down here

and out of the mine ( Indicating ) .

A There was some mention that you had drilled

the sandstone channel to f ind out how thick it was?

A Yes. !{e we did some horizontal dri l l ing

through the channel to try to determine whether there was

coal sti l l  ahead of us or coal on the other side of the

channel anywhere close to u.s.

We the furthest we were able to dri l l  out

wasr w€ dri l led about 450 feet, which was the extent of

what we could reach. We put several ho1es, which, in

factr are the holes that the isotopic data out of the 3rd

West Bleeder were taken from. Those were the holes that

were dri l led through the channel. T{e would dri l l  some

horizontal holes at various angles to intercept the coal

underneath and ahead of the channel.

We did find at about 425 feet ahead of it that

the coal seam thickness began to increase. That was all

the information we found. The coal underneath the

channel got down to as low as six inches. The highest

that it come up to when it reached the extent we were
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able to dr i l l  was near three feet.

A Do you know how far above you, how far above

the he ight  o f  your  coa l  shaf t  i t ' s  not  a  shaf t ;  i t ' s

your main the sandstone exists? Did you dri l l  up and

find out where

A No, we don' t .  We were pr imari ly dr i l l ing for

coal, to look at the coal. We did not dri l l  up through

there, the sandstone channel.

A Did you encounter only sandstone in any of

your holes?

A Sandstone.

A Okay. Is there any hole that you didn' t

encounter coal in?

A That we $rere dri l l ing horizontally there I no.

A Okay. So you dri l led unti l  you hit coal?

A Yes. We would dri l l  at a given angle unti l  we

penetrated the coal seam. They would then we would

come back and dri l l  at another angle. By surveying the

holes and determining where we penetratedr w€ tried to

draw a picture of what the coal looked l ike ahead of us.

0 Can you show us on the map where you did this

dri l l ing and then locate it so that if we by some

coordinates that are nearby so when we look at the ilap,

we can teI l  where you're talk ing about?

A It was in the 3rd West Bleeder. Like I
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mentioned, it was the dri l l  holes we dri l led were the

holes that the isotopic samples were taken from in the

3rd West Bleeder.  They were dr i l led here ( Indicat ing) in

a generally northward direction at various lengths going

anywhere from 30 feet to 400 feet.

A Okay. And that 's the only place you did that

dr i l l ing?

A Yes. We we did

at this 3rd West South. was also sampled out of a dri l l

hole that penetrated the Blind Canyon Fault to the west.

We did do some dri l l ing on various angles, anywhere f rom

30 to 7A degree angles. Part  of  the purpose of that was

to we were trying to l.ook at the possibil i ty of any

Tank Seam coal that may be on the other side of the

f ault. It \,sas the primary purpose of that dri l l ing.

A Did you do any strictly horizontal dri l l ing?

A Through the faul t? No.

A No I know you're thinking about the fault

through the sandstone mass.

A Through the sandstone channel? Not strictly

hor izontal .  As you're dr i l l ing hor izontal ,  usual ly the

weight of your steel the further out you get, the more

your dr i l l  steel  wi l l  begin to bend. So technical ly,

none of the holes are exact ly hor izontal .  They're going

to be a curve as you're dr i I l i f ,9.  By dr i l l ing at  var ious
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angles, you get various curve out in front of it. But

the dri l l ing was primarify horizontal . We lrere dri l l ing

from the coal seam to the coal straight ahead of us.

A Are you planning on mining beyond the

sandstone channel?

A l t 's  not very prof i table mining six inches of

coal .  At th is point  we're not permit ted to and we don' t

plan on mining beyond it.

A Did you take any cores or do any dri l l ing that

indicates that there's an overlaying sandstone in the

section?

A We did not.

0 So you don' t  know i f  there's you heard the

testimony before that there's some sandstone overlaying

your coal seam?

A Yeah. We don't know how tar out that comes

other than looking at where we encountered the water

coming in from the roof drips here ( Indicating ) .

A $o you have not done any corings to determine

i f  i t 's  actual ly coming from sandstone?

A t{e11, the roof holt ing we have had several

roof falls in that area of the mine that have penetrated

up to we know there is sandstone above lls.

A Do you know how thick it is?

A We never we haven' t  tested in this area to
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see just  how thick i t  is .

A Do you have anything to indicate there's

sandstone farther forward, in your mind, away from the

current working face?

MR. CARTER: South, you mean?

MR. APPEL: South. Thanks.

MR. CARTER: I saw which way your hand moved.

MR. APPEL: It was a twitch at this point.

THE WITNESS: There are there are some

there are some sandstones throughout the area immediately

above the coal  seam. Whether they're cont inuous, I  don' t

know. I do know at the Blind Canyon portals there's

sandstone immediately above the coal at the outcrop

there. We do know, in dri l l ing from here into the Tank

Seam, that there are several layers of sandstone

throughout the Blackhaurk Formation in between the seamst

that they're also interbedded with many layers of shale.

A (BY MR. APPEL) Can you show us stay at the

mapr if you would, for a moment where the face would

be that you were mining in 19Bg?

A Let 's see. Right here ( Indicat ing) the map

shows a date of  November 28th,  1989.

a That map references dates?

A Yes, this map shows d.ates of mining throughout

the mine.
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A Okay. And in 1990, is work advancing?

A We advanced a portion of it. The date

indicates that we were here (fndicating) at November

20thr 1990. There again,  mining was not cont inuous

because we certainly normally advance further than that

in a year. But because of the quality of t,he coal r w€

were having to blend it with coal from other areas.

We had advanced let's see from where

that water showsr approximately four pillars by November

20th of  L990. The next date on here is the date at  the

end, which shows April z7iult '  of '93.

A How about the other main?

A Over here ( Indicating?

A Uh-huh (Af f irmative ) .

A We do show this sect ion ( Indicat ing) was

started in November of '89. First date on here shows

right here (rndicating) of April of '90 April t?t-l l . l

1990. !{here we mined into the face here was March

March 30th I  t992.

And I might mention and I'm not a

geologist, but I would anticipate, due to the elevation

and slope we did not encounter a signif icant

amounts of water in this area of the channel that we did

in this area of the channel ( Indicat ing).  We did get

some roof dripping, which has dried up currently. The
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only water you see in that is water that's f lowing out of

that dr i l l  hole going into the channel.

A When did the mine encounter the location where

Dri l l  Hole f .  is ?

MR. HAIiISEN: Did the mining operation

encounter water at DH-L?

TIIE WITNESS: We did not. The time that we

mined through that we reached the end of that section

in Apri l  2Lst of  l -986, so I  assume i t  would have been in

or of '86. It would have been in March February or

March  o f  ' 86 .

A (BY MR. APPEL) You dr i l led two surface wel ls,

"you" meaning Co-Op?

A L994 le t 's  see.  Actua l ly ,  f  th ink  i t  was

in the fal l  of  '93, we actual ly put three surface wel ls

that we drilled north of the permit area on federal

leases that we'd have. This was for the purpose of

evaluating and both geology and hydrology for the

purpose of generating potential permit application for

that area. That permit application has not been

generated. I t 's  st i l l  under evaluat ion. And that is not

part of our permit area.

a Do you have dri l l  logs from that?

A !f,e do.

A Okay. [ i lho did the dri l l ing f or you?
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A Bob Beeman Dri l l ing dr i l led the holes for us.

They were supervised by Greg Hunt.

0 Were you 1cloking for water?

A we were looking for water and coar, quar and

quantity.

A W.here did you find water?

A P:rimarily we didn't encounter much water

there . we d.id r ds we were going down, intercepL various

perched aqui:fers r perched areas where there was water in

the hole.

The primary purpose of the monitor wells that

were insLalled was to monitor the Spring Canyon Sandstone,

because that 's the underly ing aquifer of  the coal  seams.

And so we they pretty much drirled right to the

bottom. And we had arread.y prior to drilling had

designed to j lnstall the werls in the spring canyon in

the spring ca.nyon member of the star point sandstone.

a Do you have any current monitoring devices

down in that member?

A welr ,  i t '  s currentry i t '  s not part  of  our

permit area ernd it 's not part of our our required

monitoring program. we do have werr-level eguipment

instal led in two of the werrs.  This wel1r w€ have $re

did get some data out of it the first year. we have

since encount,ered a plug in there, in that well, which
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we ' re looking at the the options we have of being able

to go back in and open it up.

A Was there any formation you drilled in which

you didn' t  encounter water?

A Oh, I  'm sure there was .

a You don't know what it was?

A We let 's see, They were dr i l l ing with air

through let 's see SDH-3. Most of  the hole was

actually dri l led with air, which means there was very

litt le water encountered.

MR. HANSENT If you don't rememb€rr say you

don't remember.

THE WITNESS: f don't rememb€r. I would have

to review the log.

A (BY MR. APPEL) But Co-Op has those records in

i ts  possess ion?

A We do.

A Were there formal reports prepared?

A There they wiII be prepared. Vilhen we look

at permitt ing area.

A Do yon have an assemblage of information?

A No. Currently the dri l l ing information is a

confidential document.

A whY?

MR. CARTER: Just proprietary information they
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generated for the purposes of getting together an

appl icat ion, I  would guess. I  mean, when they f i le i t

with the Divisiortr i t wil l  become public.

Is that about right?

THE WITNESS: Yeah.

MR. CARTER: It 's not something $te ask them to

do .

MR. APPEL: f  understand. We'd l ike to review

the informat ion for the purposes of water.  We're not in

a competit ive coal exploration venture.

Do you have any objection to that, Mark?

MR. HAIISEN: I don't know exactly what the

data is. I think we'd have to look at it and make that

determination. We've stated that the holes were dri l led

for exploratory purpose and it is confidential and

proprietary.

MR. APPEL: WeIl ,  he said two purposes. He

said hydrogeology too.

MR.  SMfTH:  That 's  r ight ,  and they 've been

made an issue in this proceeding. I  bel ieve you've had

testimony that people have relied on information gathered

there.

THE WITNESS: Current ly maybe I '11 add for

clarif ication currently we have one single init iat

weII measurement out of it. That is the data that
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EarthFax has used to plot  th is.  So that is the

information that we have generated from it.

MR. APPEL: Okay.

MR. IIANSEN: Just f or the record: I 'm not

meaning to be di f f icul t .  I  just  haven' t  spoken with my

cl ient.  Personal ly,  I  don' t  care one way or the other.

But Charles says that Co-Op considers the information

proprietary. I don't have authority to waive that

privi lege without speaking to them first.

MR. APPEL: And I 'm simply asking that you

speak to them and get back to us. Since your experts

relied on some of their i t 's important.

THE WITNESS: Co-Op' s posi t ion is,  current ly

that really doesn't have any bearing on our existing

permit, r orr our existing pHC.

MR. CARTER: I understood

MR. HANSENT I think the question is going to

be, Does Co-Op Mine have a problem producing the

hydrologic information it acquired from those two holes?

Is that correct?

MR. APPEL: (Moves head up and down. )

THE IiIITNESS: I would have to consult we

don't have a problem with the information that has been

produced that's shown on this diagram.

MR. APPEL: We are interested in where you've
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encountered other water.

MR. HANSENs You're asking for the data

underly ing that chart ,  basical ly.  Isn' t  that i t?

IvIR. APPEL: Well , we ' re asking probably f or

the drill logs and any information derived from that that

pertains to water.

MR. HAIISEN: What are the dri l l  numbers, hole

numbers?

THE WITNESS : SDH- l-, SDH-2 , and SDH-3 . We

were not specif ically looking for water in the upper

formations. As I mentioned earlier, the purpose of the

wells were to lclok at the underlying aquifer in the Star

Point  Sandstone.

a (BY MR. APPEL)

leave i t  a lone,

So one o f  the purposes I '11

MR.  CARTER:  They ' l l  check and see i f  they ' re

comfortable.

MR. APPEL: I have nothing further.

MR. CARTER: You can decide i f  i t 's  a problem.

MR. HAIISEN: Again, for the record: I have no

problem. I  haven' t  been author ized to release the data,

I think I knor'r exactly what data you request. I will

bring it up with them and I will even encourage them to

provide it.

MR. APPEL: And then let us know.
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MR. HAIISEN: And then let you know.

MR. SMITH: I have a couple of questions of

Mr.  Reynolds.

MR. CARTER: I was about to say as we approach

5100, " I f  you had ten minutes, what would you do with

it? " Keep that in mind as you ask your questions because

I 'm gett ing in deep trouble i f  f 'm not back in Salt  Lake

by  8 :30  o r  8 :45 .

MR. SMITH: I have a couple of questions Mr.

Reynolds.

FURTHER EXA+{TNATTON

BY MR. SMITII I

0 As I understand it, the monitoring of water

inside the mine was you measured by meter the water

that was used inside the mine, correct?

A (Witness moves head up and down. )

A You need to say yes or no for the record.

A Yes. By "metering the water" i discharged

from the mine as well as the amount of water used in the

mine.

0 That 's r ight.  And is that the same discharge

records that were turned in as part of your discharge

permit?

A  Yes .

A ff someone were to testify that there was
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three to four t imes that water actually discharged

because you're over your permit and didn't want to

disclose that to the governmental authorit ies, would you

say that 's a t rue or a false statement?

A That is fa lse. There is no l imit  to the

amount of water that can be discharged in a permit.

There never has been.

A Okay. When was it you were discharging water

into the old workingsr worked-out part of the mine? What

years was that?

A It would have been the year of L990 and the

f i r s t  pa r t  o f  L99L .

0 If someone were to testify it was the suillmer

of l -989, that would be wrong?

A I  would have to say yes. We didn' t  even

encounter the water unti l  t i I I later, Iater later

i n  '  89 .

A Wel l ,  I  know that 's what your maps say, but

I 'm just  saying, Are you sure that 's t rue? I  can draw a

map that says you encountered water in the year 20L0.

But  i t ' s  your  tes t imony i t  was L990,  not  1989?

A Tha t ' s  co r rec t .

A And i f  someone were to test i fy i t  was 1989,

they would be in error?

A I would have to say yes. My records show it
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was  1990 .

A How about your recollection? Do you have any

recol lect ion of  that?

MR. HAIISEN: He ' s already said he wasn ' t there

at that t ime.

MR. SMITH: Just let me make my recordr Markl

t hen  we ' I l  be  done .

0 ( BY MR. SMITII ) What' s your recollection of

that,  i f  any?

A Of discharging into the old workings?

A  Yes .

A When I first began working for them, they were

or working for Co-Op, they were discharging into the

old workings.

A And when 'did you start working for Co-Op?

A fn  June o f  1991.  And i t  was in  - -  I  don ' t

remember the exact date of the hearing which occurred in

L99l-' but it was shortly after that hearing. I believe

the hearing may have been May of 199L.

0 Now, how many

A ft was shortly after I began working that was

discontinued o ,

A How many discharge points did Co-Op have from

the mine?

A From the mine?
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A yeah.

A Just one.

0 So if someone were to testify that there was

one by the fan and there was one that went to the

ballpark, there was more than one, I guess your testimony

would be that 's inaccurate?

A That 's correct.  There's not a discharge that

went by the fan. The water that goes to the ballpark is

off of our culinary water system. That is not part of

the discharge. That, is addressed in our discharge

permit. But the state does not require a discharge

permit for culinary water.

A I  see. So your test imony would be there's

only one, there's not three, l ike someone else might

tes t i fy  to?

A That 's  cor rec t .

MR. CARTER: Just to make surel  Wasn' t  i t

generally agreed that there was a short period of t ime

during which there was a discharge taking place at the

fan r ot was that not clearly established? I don't know.

THE WITNESS: That statement was made by Mr.

Atwood. I am not aware of that ever occurring.

MR. HANSEN: That was not agreed to.

MR. CARTER: I see. Thank you.

MR. SMITH: That 's al l  the quest ions I  have.
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MR. CARTER: AII r ight.

MR. HAI{SEN: We ' re done .

MR. APPEL: Let me br ief ly cal l  Mr.  Leemaster.

MR. IIANSEN I Oh, certainly.

MR.  CARTER:  Yeah ,  t ha t ' s  f i ne .  Le t ' s  do

that .

DARREL LEEMASTER,

cal led as a witness for and on behalf  of  the water users,

was examined and testif ied as follows I

EXATT{INATION

BT MR. APPEL:

A Would you identify your name?

A Yes. My name's Darrel  Leemaster.

A And for whom do you work?

A I work for Castle Valley Special Services

Distr ict ,  d istr ict  manager.

0 Is one of your responsibil i t ies water quality

for Big Bear Springs?

A  Yes .

A Okay. And in the course of performing those

duties, are you required to determine the source of that

water?

A Not necessarily required to. We do have to do

such things as source protection and make sure that we

have areas that are protected. And if the Division of

t
t
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Drinking Water were to require, we would have to show

them if i t was groundwater- or surface-influenced water.

A Were you present during Dr. Mayo's testimony

this morning?

A  Yes .

a Do you remember him saying that he believed

there was recharge along the fractures from the creek?

A  Yes .

A Which creek would that be?

A I think that he was talking about Bear Canyon

Creek. That 's my understanding.

A Do you aE ree with his conclusion?

A  No ,  I  don ' t .

A You believe it to be completely erroneous?

A I  d.o.

A whY?

A Because we have run water quality samples on

the spring where we identif ied the particulates that were

in the water, specif ically looking for anything that

would relate it to surface water, and we didn't f ind any.

a And you've also tested the creek?

A We haven't tested the creek because we know it

is surface water and those particulates that we were

looking for would be in there because it was surface water.

A And you're not f inding any particulates from
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that spring?

A We are not.

MR. CARTER: Let me ask a questiorr. Wouldn ' t

the movement of water through a quarter mile of sandstone

have a tendency to change , Lf not the chemistry, dt least

the part iculat ,es,  big bugs, and things l ike that? I 'm

asking based on my understanding that that's the

technique that 's being used to t reat water in the sand

f i l ter  and i t 's  not a quarter mi le of  sand.

THE WITNESS: The technique that 's being used

is,  as a large sample is col lected, that sample is then

examined for the kind of particulates that are in it.

They're looking for such things as algae, pol l€Dr amoeba,

Giardia, Cryptosporidium any of those kinds of

th ings.

Your question about the movement of water

through sandstone I wouldn't be able to say how far it

would have to move through sandstone before those things

would be f i l tered out.  But i f  i t  is  c loser a 's their

testimony said, quarter of a mile away, yotr would expect

that it would show up at this point.

MR. CARTER: Okay. I 'm just  asking that --

that 's  a  lay  sor t  o f  quest io i l r  because I  don ' t  th ink  I

understood the testimony to be that weII, I thought I

understood the testimony to be that where the stream
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crosses the sandstone upstream from the spring is a

possible recharge area. f think he said somethittg l ike,

" I  th ink I  sensed there's a connect ion, and that seems

to me to be the kind of place that it roould be

poss ib le . "  I 'm  no t  su re  he  spec i f i ca l l y  sa id  i t ' s

definitely recharging. But I think I understand the

concern.

THE WITNESS: I 'm not sure he speci f ical ly

said that either, but that's what he was implying, as

well as formations cross the creek where the creek

cross those, that that was the place where i t 'd be

recharged.

MR. CARTER: So having tested and compared

stream water with spring waterr you see a difference?

THE V{ITNESS: WeIl ,  we didn' t  actual ly test

the water in the creek. What we did was test the water

in the spring. And in those tests we found no

particulates that showed they ever had any surface

contact.

MR. CARTER: Okay.

MR. HANSEN: Are you through with your direct?

MR.  APPELS Yes .

EXAMINATION

BY MR. HAIitrSEN I

0 Mr. Leemaster,  please tel l  us al l  your
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background in geology.

A I 'm a  c iv i l  eng ineer .  Geology c lass in  h igh

school ,  geo logy c lass in  co l lege.  I  don ' t  p ro fess to  be

a geo log is t .

A You don' t  profess to be a geologist?

A  I  don ' t .

A Would you give us your background in

hydrology, please.

MR.  SMITH:  I 'm go ing to  ob jec t '  f  th ink

we' re  wast ing t ime,

MR.  HANSEN: We' re  not .  He 's  pro fess ing to

give an expert opinion

MR. SMITHI He hasn' t  qual i f ied as an expert .

He '  s  repor ted on resu l ts  o f  tes ts  they 've g iven.  I  jus t

think i t '  s a waste of  t ime.

MR.  HANSEN: He 's  s ta ted an op in ion.  f 'm

ent i t led to f ind out the basis of  his opinion.

MR. APPEL: No, he stated that he had data

that indicated something completely different from what

Dr. Mayo said rather cavalierly.

MR. CARTER: Here's why I asked my questionr

because I  th ink there's a di f ference between hydrology

and water biology or water quality for the purposes of

drinking water. And I understand the concern that you

can't rely on a surface source without treatment, but I
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th ink  there 's  a  d is t inc t ion.

What I was getting at is if the recharge area

were ten miles away, then there'd be no problem with a

concern that 's you have surface inf luence, because the

water is,  we've heard dozens of t imes is al l  coming

from the surfacel it 's not coming from down below. So at

some point ,  i t 's  al l  been surface water.  The thing is,

when i t  gets to the spr ing, i t 's  sui table to dr ink.

And I mean, if his and so f guess where

I 'm headed is ,  I  th ink  Mr .  Hansen 's  quest ion ing is  okay

if the testimony is being offered to demonstrate a lack

of hydrologic connection.

MR. APPEL: No. What we're asking him to do

is testify what information he has gathered in the course

of his employment as to water quality of that spring and

whether he bel ieves, based on reviewing that,  that i t 's

the same as the creek water.  That 's i t .

MR. CARTER: Let me see if I can short-circuit

this. Then he would be offering testimony for the

purpose of showing that the water that emerges at the

spring is not surface-influenced within the meaning of

the Safe Drinking Water Act regulations and those kinds

of  th ings?

MR. APPEL: That '  s r ight.

MR. CARTER: That 's what his tests led him to

l'
I
I
I
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conclude to be the case?

THE WfTNESS: Right.

MR. CARTER: Which I see as a different

thing. I t  may be the same, but f  don' t  see i t  exact ly

the same as hydrologic relationship.

MR,  NIELSEN:  Wel I ,  that  depends i f  i t ' s

within a quarter mile or not.

MR. CARTER: True.

WeII, let me in view of the late hour' let

me close by asking what I  wi l l  do is,  we' l l  wai t  unt i l

we have a transcr ipt ,  but I  wi l l  ask that Mr.  Hansen's

going to check with his cl ients to see if providing the

wel l  logs on the two wel ls is okay. And i f  i t  is ,  that 's

f ine.  I f  i t ' s  not r  you can dec ide what  you 'd  l i ke  to  say

to me about that.

But I '11 then l ikely depending on how long

the transcr ipt  takes, I  ' l I  set  a per iod of  t ime for a

simultaneous submittal af, basically, closing arguments.

And in that let ter to you, I '11 ask several  quest ions

and I think I 've hinted as to what those might be

relating to the de minimis exceptions and those kinds of

things. So that 's basical ty how I  plan to proceed. With

any luck, the whole process wouldn't take longer than 45

or  60 days.

MR.  APPEL:  I f  we ' re  look ing a t  the L0 to  15,
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then i t ' s  l i ke ly  that  r  can l ive  wi th in  30 daysr  so r '1 I

let you know, though.

And we also need copies of your exhibits shortly.

MR. IIAIISEN: We' I l  get them as soon as we

can. We would also ask for copies of  your Exhibi ts t t  2 l

3,  and also the copies of

MR. CARTERI I think I was going to do that'

wasn ' t  I ?

MR. SMITH: That was the

MR. HANSEN: And also a copy of the document

that Mr.  Leemaster was just  referr ing to.

MR. CARTERT AlI  r ight.  Is that acceptable '

just your test results with regard to the spring quality?

THE VfITNESS I I don't see any problem

providirrg that.

MR. CARTER: Vil i th that, we ' 11 close ,

MR. SMfTH: Why don' t  we make those an

exhibit, then, if we're going to be providittg it to the

other side?

MR. CARTER: If I can find out what number

that would be

(A discussion was held of f  the record. )

MR. CARTER: We'I I  make those an exhibi t .

MR. HANSEN: I t 's  f ine with me to st ipulate

that it may be an exhibit and the water users may
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determine what the next sequential exhibit number is and

give it that number.

MR. CARTER: And with that,  we' I l  c lose. And

drive careful ly.

(Proceedings ad journed a t  5115 p .m.  )
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Fridag, Februarc AB, 1gg?, colurencing at the
hom of g;4ll a.n., a conilnued hearlng uas heltl tn the
aDove natter before the Dlvlston of 0iI, Gas and l{ining,
at the Enerc Countu Courthotne, Connlsslon Chanbers,
Castle Dale, Utah.

Reported bg:
scott H. Knisht, RPR
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1  P R O C E E D I I { G S

2 lln. CARTER: Let's go on the recoFd, and ue'I1

3 start ulth 30ne prellnlnarc Intrcdrctoru Fenarks. Flr€t,

4 for those of gou sho ane net| to thls processt, thls 13 the

5 thlrd dac of the infornal conference ln the natter of

6 pernlt reneual for the Bear Cangon lline, Co-@ illnlns

? conpang, Energ countg, Utan, cause ll0. rcfr015r925.

I And I'd lilte to start out bc thanRing evergone
g for naklns the extrmrdlnaru efforts that l'ere neceesaru

Ig to get nere todag so that $e could contlnue the hearlng.

11 This has been dlfflcult to scnedule, and I JrFt uant to

L? let gou Rnou I verg nuch appreclate evenuone na!(lns thelr

13 ecnedulss flt so tnat rre could rlo this. ft uas lootr(lns

L4 IiI(o l,e wouldn't b6 aDle to get togethen easllc untll

15 Aprll sonetine. So I'n verg pleased that gou uere able

16 to do that. And tnank cou. I appneclate that.

17 tfe're hert, I think, at, esgentlallg, the

18 request 0f c0-0p. At tne cl0se 0f our last sesslon, I

19 asketl the qu$tlon -- the uater users had lndicated tnat

2g thec had nothing further to present as a case ln cnlef,

21 if cou uill -- and I aslred Co-0p if Co-op uas lntenested

?2 ln pressntlng lnfornatlon t0 n€ as part 0f the Infornal

n conference; theg Indicated theg t|er€, so we'ne neFe for

24 that purpo$e lnltlallg, and certainlg for anc other

eS connents or lnfornation people uant to subnlt. But ulth
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For Uater Users:

Fon Uater Users:

AIso Present:

A P P E A R A } I C E S

For Co-op Uinlns Conpang: F, llArk HaDgQn-,_ Egq., . . __
624 North Sg l|eet, Suite 269
SaIt Lalte Citc, Utah 84103

Jeffrec ll. Appel, E3q.,
APPEL E IARLAINMNI
1106 Boston Bul ltllns
I Exchanse Place
SaIt Lake Citc, Utah 84111

J.  Cra ig  Snl th ,  Esq. .
I.IIELSE}I-E SEITTIOR
E@Ie Gate Plaza. Sulte ttgg
Salt Lafte Cltc, lnah 84111

Peter J. Hlels€n
}IIETSETI HYDROGiEOLMIC SEBVICES
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CHARLES REYIIOLDS
Exaninatlon bc llr. Hansen
Exaninatton b$ !tr. Appel
Exanination bc lf . snith
Furtner Exonination bc }tr. ADpeI
Furthen Exanlnation bc llr. $ith

ALNI }IAVO
Exanination Dc l{r. Hamen
Exanination bc l{r. snlth
Exanlnatlon bc I{r. Appet
Exanination Dc llr. Nielsen
Further Exaninatlon bc l{r. Snitn

CHRIS D. t{At{SEl{
Exanination bc llr. Hansen
Exanination bg ilr. Appel
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he 'd l i l te

turn lt over to Hr. Hansen to teII ne what
to  do.

HH. HAilSEN: lle have four ilitnesses thls
And I uoul"rl liRe to begin bc calllns Charles

TR. CARTER: AII risht.

ilR. HAtlSEll: Atr€ $e necordlng?
m. CARTER! lfe are. Just for evergone'g

infornation, t.,e have a court reponter $lth us thls
norning, so we'll talre a venbatin trangcript as ue have
in the past several dags.

CH.BRLES REYIIOLDS,
called as a ultness for and on behalf of co-op illnlns
conpang, Has exanlned and testified as follows:

EI{N{IIIATION
BY I.IR. HNSEil:

A Uould gorJ pleasg give gour nane for the
record.

A l{c nane is Charles Recnolds.

I Uhere are gou enploced?
A I'n enploged wlth Co-op Htnins Conpanc at the

Bear Cangon lline.

A Is Co-op Hinins Conpang gour enptoger?
A Yes.

A lhat's a change.

7
l{R. $HIIH: I tould obJect to that. I don't

lrnou -- '[hat's a legal conclusion.

I've been doins too nang trials,
30m9.

lR. HANSEII: This is an infornal conference.
This l.,itne$s can testifU to his understanding.

llR. SllItHr l,te,ll go ahead and do that wlth
tnat uildsrstanding.

m. CARIER: 0kas. Tharfi cou.
t{R. AFPEL: It uoutrt hetp tf the qu$tions

usre asf,ed pertaining to hl$ understanding.
Im. CARTER: tlell, i ' l l factor that in those

corlsidefat ions.

llR. HAIISEN: You,re uelcone to cross-exanine
h i n .

o IBY l,tR. HAilSEilt Can gou stve rc a littte blt
of a baclground about the nine, the nining operailon, and
so on?

A Yes. I've been involved uitn Co-0p's
conpliance prograt'l since 1991. DUrinS that tine, Ue've
-- tle hrue put tosetner an extensive conpliance prograr!

t0 ensLre tnat the nlne stags In conpllance. Thls has
included $eei(lg inspections of both sur-face ancl
undergroL'nd areas to nake srne that theg renaln ln
conpliancg. l,te do have a percon enploced full-ilne iust

I

1 in natntalnlns tns collpllance lssueg 0n the surface. And

2 then I also oversee the conpllance for underground to the

3 extent that lt -- lt Involves the SIfrRA regulatlons.

4 lle've -- 4t tJs've ninetl north tn the Elind

5 Cancon Sean, lle encounterctl -- the nine [r4] verg

6 sisniflcantlc drg for -- Iet's see -- aDout tne flrst

? elsnt gears of ninins. It Uas In earlg 1996 uhen l|e

I flrBt began encounterlng uater on the nortn end, uhlch

I tne -- the other l|ltnesse3 uno follou re uiII dl3cffi3 a

tg llttle blt nore of the -- tne hcdrologc lnvolved In that

11 $aten.

L2 But oth6r tnan that, both otJr Bllnd cangon

13 $ean anrl our Tanft Sean have been extrenelc drc nlnes uith

L4 verc little water encountered, ulth the exceptlon of the

t5 water that cones out of the cnannel $hlch I nentloned

16 wlll be dlscussed finther bu tne other l|ltnessffi.

17 Since tnat t lne, we've -- ue did obtaln a

18 dlscnarse psmlt, and that nlng water discharse is

19 nonitored nonthlg and -- to ensure that that ls in

2A conpliance ulth all of the requlred standards of our

2L pernlt .

?2 Ue d0 nave an extenslvo uaten nonltorlng

23 pnogran ulth the other waten -- the otner gprlngs, Bear

?4 Creel(, and uater in the nine tnat ue do nonltor

25 quarterlg. And, ln fact, ln tne case of the tuo cullnaru

ASSOCIATED PROFESSIOIIIT REPORIERS - SCOTT II. ISIIGHT, RPR
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1 A Yeah. I have workerl for llangun Enslneerlng

2 Consultante ln thB past algo, doins -- doing consultlng

3 uork for Co-Op.

4 0 And hott lons did gou do the consultlng Horl(

5 fon Co{p for ilansun Stslneering?

6 A I've been lnvolved ulth co-op's conpliance

7 progran slnce 1991, about June of lSfl.

B I Dld tnat Incl,ude nelplns to prepare and revlel'

I the pernlts?

LA A Yes, that did.

11 A And ls that st i l l  gour responsibl l l tu slncs

LZ gou've been enploged bU the Co{p lllne?

13 A Yes, l t  13.

L4 A Dld uou revleu thls curr€nt pernlt appllcatlon?

15 A Yes.

16 0 Dld gour Fevleu Include the hcdrolosu portlon

Lz of the pernlt applicatlon?

18 A Yffi, lt dld, to the ertent that -- in

19 evaluattns the uork that llas b€lng done for us bc the

2g consultants.

2L 0 Dltl cou evaluate the contents of the pernlt to

22 rletennlne uhether tnec satlsfled the regulatlom?

23  A  Yes ,  I d l d .

24 A lnd <lo thes?

25 A Yes, theg do.

COIJRT REPORTER PRO \'2.95



1

2

3

4

5

6

7

I

I

Lg

11

t2

13

14

15

16

t7

18

19

m
?L

E

a3

?4

E

g
gprlngs, Blrch and BIS Bear Sprtngs, ue uene actuallg
tal(lns nonthlc basellne sanples for se\reral Uears throush
19ga and 1s93. And ue also collected quarterlg baseltne
lnfornailon on tnose springs. 1994 and 'gS, durlng tnat
tlns, lre've -- durlns tnat nonitorlng [r8'w newr
obeerved anc Inpacts to tne water qualltg. Ife rlo
contlnue to nonlton th€e sprlngs. Theg're a part of our
regulil coltpllance nonl tonlng pnograt.

A Have gou ever observed the surface condtilong
at tne uest fan portal to the nlne?

A Yes, I nave.

A Is tnere anu evldence there of discnarse out
that portal?

A lto.

Im. HAI|SEN: No firther quesilons.

ln. CIRTER: 0kau. th. Appel.
EXAI{IilAIIOII

BY I{R. NPEL:

0 llr. Recnolde, gou lndicated that cou nevleued
and asslsted In the prepatation of the current pernlt

@pllcat ton?

A Yes.

0 lfho asststed gou wtth that?
A Ine -- asslstd Dg Kln llangut't, uho's a

llcensed professional engineer, and al30 EartnFax

i

ll

I
I
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1 tne D0Gll in 1991?
2 A Ye$.
3 q Are theu sil U fimcilontns?
4 A Yes, theg ar-e.
5 q AII thres of then?
6 A one of then uas ln an area that hs slnce been
? ne-treat nlne, and that l,as repl&sd bC a fourth ueII,
I one tnat -- unen that well uas no longer accesslble, se
I dld drlu a fourtn uell to replace tnat.

Lg O And tnec are continuoustg provtdlng nonltortns
11 data?

L? A Ye$, theg are.
tg 0 Have thec been since t99l?
L4 A Tne $ells ueft! -- tne l,orR on the uells [Ier6
15 actuallu collpleted ln lgga and theu've b€sn nonltored
16 quarterlc for qualltc data -- let's eee -- Deginning ln
L7 19S1. The tnlilal bsellne data was talten fron then in
18 '9e and theg've been nonitorEd continuouslg since lgst.
19 I I thtnR cou testtft€d that go|.|r involvenent
ffi besan ln 19{t1. Did cou have ans lnvolvenent uith the
2l nine operation prlor to 1gg1?
?? [ I don't -- I dldn't have ang dlrect
23 involvenent. I do naintaln, keep track of aII the
24 rlecords fOr the nlne, uhlch uoul<I lnclude records of uhat
25 went on prior to that.

tg

1 Englneerlng as a coneultant, dolng aII the PHC uork arul

2 tne hcdroseologlc evaluation of the pemtt.

3 0 0l(ac. Uhlch p€ople at EarthFax dld uou --

4 A lfe were initlallg asslsted Dc Jonn Gam and

5 Rlch lfhlte. In ths lat gear, !h. Garn has left the

6 enplocnent of EarthFax, and Cnrle Hansen ntr} plcked up

? the uork that he uould do.

I Q 0l(ac. And l|ho uas in cnarge of collecting

I fleld data for that effort?

M A John Garp collectd nucn of the fleld data for

11 the PHC. The actual uater eanpllng, I've -- ln tne pffit

12 I've done that personallc on the other springs, tal(en

13 regular quarterlg sanples. lntl then tne -- noet of the

14 data for the PHC uas collected bu EarthFax In tne -- the

15 uorl( that uas done undergnound in evaluatlns the nonltor

lB uells, collectlns basellne data fron those wells and the

17 deslsn and placenent of the uells.

18 A Uas that done bg l[r. Garr?

19 A llr. Garr and th. Rlcn Unlte.

2g 0 Uho dld the phceical uorl( ln the fleld?

2l A ilr. Gaff tllrl nuch of the phuslcal sorl( ln the

22 fleld. The uells were also installed bu a llcensod uell

23 drlller, Zlnnernil UeIl Service, that dld the actual

?4 lnstallatlon t|orl( 0n tnffie.

fi 0 And those are the nonitorlng wells r€quired bg

72

I 0 oRac. You nentloned that the nlne rras drc for

2 elsht gears prlor to 1999. Is that a correct date?

3 A [,et's see. It l|as -- I Flieve lt l|ari etther

4 ln, I thlnl(, Novenber of '89 -- tlovenben, DecenDer of '89

5 when we flrgt besan encounterlng water on that north

6 end. fhene tJas sons Hater there. Thene uere nlnor roof

? dripperc, falrlg snall flotts ranglng fron 8 gallon a

I nlnute to 49 gal.lon a nlnute.

I 0 And tnen ln late 19ff1, uou encountered

tg notlceablc larger flol's ln the nlne?

11 A Yes. Thec -- thec -- uhen we lnltlatlu

t2 encountered then, tn6g were flowing -- Iet'g gee. I'n

13 JrFt rocallins off the top of nc head. Ue do have --

74 theg uere floulns aruund 120 gallon a nlnute uhen ue

15 flrst encountened uater on the north end near that

tE cnamel.

L7 0 And tner€ had been next to no flow before that?

18 A Yes. Let's see. There had been -- tnere nad

19 Deen -- when ue first $ent In the nlne, tnene uas sone

2g ilatBr floulns near the srnface. It varled betueen I and
21 49 gal.Ion a nlnute.

?2 0 Irul am I correct that uou keep track 0f illa

23 records concernlng uater encountered ln the nlne?
24 A Yes.

eS A Has tns nlne ever been drc slnce then?

C0l.lRt REP0ffiER PRO \12.6
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13
1 A N O .

2 I Has the flou ever gone below 3g galtons per

3 ninute in the nine?

4 A N o .

5 Q Uhat's the lowest flow gou've er(perlenced in
6 the ntne since 19Bg?

7 A Let's see. Ue tilcl -- tt dld drop tlown to
I arounrl 80 sallon a ntnute in 1991 and then also agaln in
I 1992. Ihis -- this occurred -- uelt, uhat happened ls,

1g a,$ ue'd advance north, as l,e uere approachlns that
tl channel, theg'd nlne for a feu nonths, and becatJ3e of the
LZ qualitc of tne coal, theg woulrl have to stop ninlng tn
13 that sectlon and nove to another section for a uhlls tn
14 order to blend the coal quallties togetner.
15 And l'e cild notice that as ue pushed foruard,
16 as a section t'ould sit, the flol|s tfould decrease coning
L7 out of the sectlon. Anrl then as ue'd continus arlvancing
18 north, tnec uent up again to a certaln extent. Anrl each
19 tine we stopped ninlng, flows l|outd steadilc decllne.
Ag 0 ol(au. YoU uere readlns fnon sone sort of a
2L chart that indtcat€ In-nlne flolrs?
22 A Yes.

?3 A Coul<l gou tell us r,rhat the -- do Uou have
U average flous? I don't know if !tr. Hansen lntentls to
25 nal(e this an exhlblt or not.
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referring to?

!n. HAllSEll: tfe'll set into that lrore ulth
another t|itness.

THE UITIIESS: I'n refernlng to a geologlc

channel we'vs encountered on tne north end of our nine
uhich appears to be the source of the naJoritg of the
flou conins into the nlne. Ihat channel uould be
characterized and tllscussed bg other llltnesses.

A (BY m. AFPELI Hhen gou were testifulng, I
believe, on dag one of thls hearing, gou nentione<t that
tnere uas a perlod of ttne durins uhicn water uae
discharsed lnto the old worl(ings for about a gsar and a
half. Hhen did that bestn?

A It besan ln -- at the ftr€t of 1999, shortlg
after ue flrct encountened the uater. There uas
tllscharge into the old l.'ont(lngs of the nlne up unilI ue
got our -- ue t'ere pernltted to discharge into Bear Creelr
at the beglnnlng of 1991, I believe lt uas. And that uas
prettc nuch dlscontlnued -- dlscharge tnto tne old
worklngs -- at the end of '91 and DeSinninS of '92, at
the request of tne Dlvtslon.

A You nentloned that gou had an extenslve
nonitorins progran. Coulrl gou ercIain [,hlch sources
gou've nonltored and llhere theg're located?

A Yes. tfe -- ue have thnee $Jrface uater

16

1 nonltorlns polnts. One ls ln Bear CTeel( above the nlne

e slte. The othen's ln Bear Creek belou tne nlne slte.

3 And then ue do navs a thlrd nonltorlng polnt ln Rlsnt

4 Fonk of Bear cangon above the nine site.

5 G!"ounclwaten nonitor points include Birch

6 Sprlns, Blg Bear $pring, and ue nave a creek [,ell near

7 Eear Creelt on the surface. And then ue have four

I nonltorlns polnts underground ln the Bllnd Cangon Sean.

I one is SBC-9, l'hlch is uhere the slgniflcant anomts of

Lg the flow cone In. l,le also nonitor the three nonltor

11 uells underlground. lnd ue -- at the beglnnlns of tnls

L2 gean, ue hane encountere<l gone nlnor flows floulng out of

13 oun goD that ue nave begm nonltorlng as a flftn

14 nonltorlng polnt.

15 0 And how nang gears have these been utlllaed,

16 these particular polnts?

17 A Birch Spning and Bls Bear Sprlns have been

18 nonitored, I belleve, slnce -- 1gB{ is the old€st data

19 that I have ln nu flles that I've located. Tno SBC-g

u begin nonltorlng ln 1999, unen l'e flrst encountered that

2I water.

22 [[e dld nav6 sone nonltorlng polnts, SBC-? and

23 Sm-8, whlch uere nonltoretl up till '91 that were the

24 snaller flous near the surfrce uhlch eventuallg drled

eS up. Theg uene nonltored beglnning -- I belteve the
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DR. l lAY0: I t  ul I I  be an exhibit .

IIR. NPEL: ORAU.

0 IBY !4. ApPEtl lell ne what tne flous uere.

You nentioned 'gA and 'Sf lou flows. Can gou tell ne

shat the lou and high flous gou encoultered were fron

19S tnrowh thg Pr€ent?

A ysEtr. Tns lon flolts uere -- we hatl -- low

flou uas about g1 gallon a nlnute in Februarg of '91.

Algo, In octoDer '94 lt nesured about 82 sallon a

nlnute. l fhen se inlt lal lc hlt  i t ,  l t  uas f l0ulng at Lff i
gallon a nlnute. As ue advanced northwarcl, lt lncreased

rrp to aDout 1tt0 sallon a nlnute the first tlm, antl then

the sscond tlne lt went up to aDout -- betueen 179 and

189 sallon a nlnute.

Ue dld encounter sone uater lnltiallg over on

the eat slde agalngt tne fault, near Bear cangon Fault,

uhtch pas oun polnt SBC-10. That was encountered In
'W,. As ue -- uhen ue flr€t hlt the channel, it

tnl t lal lc -- tne lnlt lal  f lous that ue ran Into uere

aDout 259 gallon a nlnute, uhlch Innediatelc dropped off

to -- wttnln a couple gears lt $as flowlng at about 29

gallon a nlnute on that slde. Ths slsnlflcant anount of

flou nas aluags been conlng fron the north cnannel.

Currentlg, it's floulng at aDout L25, LgA gallon a nlnute.
q flhen gou sac "tne north channel," uhat are gou

COIJRT REPORTER PRO Q.gs
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L7
t ol<lest data, ther€ 4ain, uas 1gg4 that I nave on file.
2 And thec were nonltored througn 1gg0 anrl 1S1, uhen theu
3 drted up.

4 sBc-g hs been nonitored continuouElc since
5 1990, and lt's still beins nonltorod. t{onltor uells
6 undergromd nave been nonltoped slnce 1gsl2, uhich is ['hen
7 thec uere installed.
I I Are gou neadlns fron sonethlns that'9 going to
I becone an sxnibit?

tg A I'n Just recalltng out of nenorg. The nine
11 flotr data that I l'as Just lool(ins at utth SBC-g, f
L2 belleve the sraph l|lll bscone an exntbtt.
13 A Ol(ac. lloll, I thtntt that ln responge to l|r.
14 Hansen's quegtion, cou sald tnat at lsast for a ilne,
15 gou've been able to dlscern no inpacts to waten qualltc.
16 Is that a fair statenent?
tZ A Yes.
18 0 Are gou also tesilfclns that there have been
19 no inpacts to water quaniltc?

?g A yes, tnere have been -- not been.
?l 0 Ever?
?2 A Yes.
e3 ilR. AFPEL: That'g all I have.
U llR. $I{ITH: I tlo have a fe$ questions.
e5

18

1 EIIAI{I}IATIOH

E BY }IR. $I{ITH:

3 0 !lr. Reunolds, notl I Just uant to mderstand:

4 You besan l|orRlng ulth tne nine ln 19{lg. Is tnat the cean?

5 A 1991.

6 0 ol(au. 1991. Did cou have ang assoclation

7 wlth tne nine b8fore that tine?

8 A N o .

I 0 so unen ue tru to divlde betlleen t,nat gou nag

Lg Imou fron learnlns or uhat gou nag lmo$ fron personal

n Imouledge, uour pgreonal ftnouledse etarts In 19[11; ls

LA that correct?

13 A That's correct.

14 A l|ou, ane uou a[|8re of anc suDsldence arounrl

15 the Bear Cangon Hlne?

16 A Yes,  Ian.

tZ A And could cou teII ne uhere the suDsldence is

1g locatetl?

19 A lle've -- ue've nad 90ne subsldence noles that

U have been -- affected tne surface ln -- on the south end

2L 0f Ellnd Cangon Sean. It's in tne -- qulte hlgh rJp ln

22 the dralnase. Let's see. Just east of Bllrul Cangon. I

?3 guess it ls a dralnage above Birch Sprins. Ihat -- that

24 subsidence was repairetl anrl nitisatlon uas provide<l for

eS ln 19t14 and 1S5. Ihat nas since been eealed.

u
I Is that the repair tnat [|as done?

2 A Yes. And ue also restored tne dralnage

3 channel and the draln8e area golng to the Dottolr of the

4 canuon.

5 Q Anc studc nde of tne subsldence aneas to see

6 lf there was an inpact on hgdrologg, that gou'ne aware of?

7 A It -- ue lool(ed at lt sone. As far as the

I inpact on the hudrologu of subsidence In general, the

I suDsldence of the nine, that has been discttssEd ln PHC

tg and looRed at. That partlcular dralnage nas aluacs Deen

11 dnc. fhero Ere no sprlngs up in tnat area shlch tfould

12 have been inpacted bu tnat -- the locallzed subsldence

13 there.

L4 0 I gee. Anc strJdc on subsldence assoclated

15 rfith tne Bear Cangon lllne begonrl what t'e flntl In the PHC?

16 A Ho.

LZ 0 So lf tnere's ang studc tnat's been done on

18 subeldence, ue l|ould flnd it In the PHC lf s€ looked

19 there --

2g A Yes.

?l A -- ls that correct?

?? A Yes. The PHG does dlscuss the potenilal --

23 the antlclpatod lnpacts due to subsldence.

?4 0 luld gou're not al|are of ang facts or

25 infornatlon or data or epert oplnion becond that that

ISSOCIATED PNOFESSIONAL REPORTERS . SOTT I{. KNIEHT, RPR
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t There ls also -- ue have recentlg cone to ng
2 attention there ts 30rm suDsldence In Bttnd cancon that
3 ls assoclated ulth the old Tratl Cangon Hlne that, nean
4 as ue can tell, has been thene for -- since prion to
5 SlrcRA, been tners for sone ilne.
6 I !lol,, ts the old tFall Cangon l{ine -- ts that
? pilt of gour cmrent pernlt area?
I A lhat's a separate pernlt area fFon the Bear
I Cangon lline.

7g 0 ol(ac. So tnat's a separate pernlt area. So
11 let's talk about iust the subsldence that uou said east
LZ of Elind Cangon. That area, ls that subsldence?
13 A Uh-huh tAffirnattvet.
L4 O How bls of an area are lre tall(ing about for
15 suDsidence?

16 A The actual area that [,m Inpacted bc tne
t7 surface, lt's falrrg snall area -- lt actuallc consisted
18 of -- tnere uas a nole tnat cane to tns surface. It uas
19 about 18 feet -- let,s seo -- about 1A to 1g feet
2g dianster. Antl then there uas aleo three slnkholes t|htch
2l forned -- on6 ln the botton of the dratnags, and the
n otner t3 up on tne slope -- tne slope lrest of tho
?3 draln@e, l|hich -- all of those uere repaired and filled
24 ln.

25 A So theg've been repalred bc botng filled In.
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1 gou're going to present todag or that Co-op has --

2 A llo.

3 Q -- on the lssue of subsldence and the
4 ncdrolosg?

5 A H o .

6 0 Vou said there uas a conpliance person for the
7 surface that worl(ed for Co-op iline?
I A tle do have an individual enploced doins all
I the on-site naintenance, nal(ing sure ditches stag clean,

tg silt fences are nalntained, culverts are Rept free,
11 nal(ins sure that the dralnase devlces fincilon correctlg.
12 A Uhat'g that person's nane?
13 A Hls nare's Harlow Fetercen.

L4 A And he Horl(ed fiJll-ilne for Co-op llinlng?
15 A Yes.

16 I Nou, getilns bacl( to gour etoerlence, cou said
tZ gou uorl(ed for llansun -- t|as it Hansun Engineerlns?
18 A Yes.

19 0 Dld gou uont( full-ilne for Co-op trr an
?g enplogee of l,langun on co-op -- dld gou $orR frJll-ilne on
2l co-0p issues when gou uere enploced bc Hangun?
?2 A Yes, I did. I've been on the slts at the
23 fr-op Mine full-tine slnce 1991 --

24 A I see.

25 A -- both ln tne enplognent of Hangun

n.
1 HElneering and In tne enplocnent of Co-op Hlnlns.

2 I Is there ang connectlon between l{utgtttt

3 $Elneerlng and Co-0p lllntns?

4 A Ho. Iheg uene Jljst hlred -- I oasn't hlred

5 Hlth ttalsun Englneerlng tllI 1991. I Delieve ilangun

6 Engineerlng uas actuallg erploced bc Co-0p as a

7 comultant since late 1988, earlc 1989.

I Q Is llangwr still a consultant for Co-0p?

I A He doee do sone consuLtlng worlr. He does aLl

7g the revlewtng of the ensineerlns uork that f do' all the

11 -- the certlfclns of nu work.

L2 0 But t{6nglJm EnglnBerlng'g conpletBlg separate

13 fr-on Co{p illnlns?

t4 A Yes.

15 A Not ouned bu the eane entltles that own Co-op

16 l t lnlns?

LZ A fhat's corect.

18 A I tal(e lt ln uot,r testlnonu cou tall(ed about

19 as] gou nlned north, gou Degan to encounter nors uater.

U llas that uour testlmng?

2I A Ysan, ln om llorth l{ain $ectlon.

n 0 olGc. lfas that -- L'n sorru.

23 A The prinarg flol,s can€ out of tne ilortn ilain

?4 Sectlon. There uas -- ue also pushed uhat tJe call our

E Uest Bleeder Sectlon northuard that t'e did not encounter
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sisnif icant f lows in.

llR. HAIISEN: Can f lnterrupt Just vers
brieflc? Do gou lntend to be verg nuch longer uith
cnarle$? If got! Gre, I'd have to tal(e Dr. Flaco out of
onder. He's golng to be our second witness. He has to
be out cf here shortlc after. He's got to catch a flisht
this afternoon.

llR. SUIIH: I don't thinlt I havs -- flve to
ten ninutes ls all I have.

I'lR. HANSEN: 0kag.

llR. $llITH: It just seens llke a long tine.
0 (BY ilR. Sl,tITHt lfere gou surprt$ed bu the

encounterlng of the water or l.'as that expected?
A I don't lrnou. I thtnK theg rlere -- thec ller€

sonewhat surprrsed. It l.'as -- I personallg $asn't there.
0 ol(ac.

A But the -- I don't knou.

ltR. CARTERT I can add sonething to this.
Shen ue uere lookins at the applicauon, lt uas evident
to the Division that the conilnued nlnlng uould nove
toward uhat uas deenerl to be the plezonetrlc aurface. so

for tlie Dlvlslon's perspective, we could see that theg
lrere headed tosard water --

t{R. Sl{ItH: 0Rac.
!R. CIRIER: -- just in general terninologc.

24

1 lhls ls not cro€s-exaninatlon.

2 l1R. SIIITH: That'$ helpful. That helps ne

3 nove on.

4 I tBY !n. $I|IIHI You nentloned uater uou

5 encomtered ln the nlne, correct?

6 A Yes.

? 0 And uou neasure aII uater that cou encounten

I ln the nlne or iust the uater tnat cou discnarse out of
g the nine?

Lg A l,te neasure a:] be3t ue can the water coning in

11 the nine. Unat -- the prlnarg llag we deternlne that ls

L? bc taking tne uater neasurenent of tne uater ue dlscharge

13 as ueII as tne l,ater ue use. The actual gource of the

t4 uaten [s spread over $Jch a large enoush area tt's reallg

15 lmossible to neasure, nal(e gure evergthlng's nea{il,tred as

t6 it's coning ln. But ue do nestrre uhat goes out.

tZ 0 ol(ac. So I understand, gou neasure the

18 discharge of tlater?

1S Is that correct?

29 A Yes.

2L Q You need to sag gee or no 3o we get lt on our

n. recond here.

23 A Yes.

24 A And cou noasure the uater gou utls ln the nlne?

25 A Ves.
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1 0 Hnen Uou $ene tail(tng wtth lf. Appef about the
? anount of uater, uas that a total of those ttJo
3 neasurenents that gou uere talkins aDout?
4 A Yes.
5 I ghat Rind of nonltortns and neterlns do sou
6 have to neasme those nBcor(l3 -- neasrne that t'ater? I,n
? sorrg.

I A ll6've got fto[, neters on our plpellne.
g Q !|F. Appel ast(ed gou aDorJt the period of une

tB that lnetead of ttischarglng out of the nlne, it uas b€ins
11 put lnto the old workings. Do gou necall those quesilons?
LZ A Yes.
13 A And uEr! that $ater neasured?
L4 A ilc understandlng ts gee, it $as. There l,as a
15 neter -- I'n not suro hou long tne neter harl been on
16 there uhen f besan working fon then, whether there was a
L7 neter on that llne.
18 0 ltere gou uorklng with Co-op at that tine uhen
19 the watePs belng punped Into tne old workings?
U A l{hen I flrct startetl wonklng tnere, therc was
?l -- lt $as at the ilne that thes were still dolns tnat
E nlght uhen I flrst started there. It uas a r€ult of a
23 hearing which [|as held tn 1991 that the Divlston
4 nequ$ted that be <llecontinued, uhlch it nffi st that
25 t lne.

27
1 uag to nake stne -- nake sure tnat there l!a3 no potenttal
2 uas to slnplc elinlnate tnat dlscharso.
3 q Dtd co-0p ever do anc atldles to see if uhat
4 gou've called the potenilal ever occurred?
5 A tle have -- lle have str.Hled amt evaluatett the
6 data. And I Imou uhen the pHC uas being generated, then
7 those lssuee l|ene looKed at and dlscussed In the pHC,

I 0 $o I'd also flnd those ln the pHC?

I A fhat's correct.
Lg A Anc studies stnce that ilne?
11 A ilo.
Le 0 tfhen was tne uort( tnat uent into the pHC?

13 lfhen uffi tne pHc conpreted? Do gou recall uhen tnat nae?
L4 A Intilallg, lt t.'as conpletBd In 1993. Elthen
15 '92 or '90. And lt tJas revlsed agatn in -- touardg the
16 end of '93, l,nen we suDnltted otn appllcatton for nintng
17 Tank Sean,

18 q Have there been ang studles on pHC issues
19 slnce that ilne bU Co-0p?
2g A lfe have done sol$ lsotoplc evaluauon, sone
2L addlilonal hudrolostc evaluailon In prepsrailon for thts
n, hesrlns --
23  A  . I see .
24 A -- which wiII be presented Dg our other
25 ultnesses.

26

I 0 Did cou notlce ang lnpacts on otner uater

2 sources durins tn€ tlne gou sere dlgcnarglng sat€r lnto

3 the old uorRinss?

4 A No,  $e d idn ' t .

5 I Hon BDout on uater coning out otner neu places

6 Eround the nlne?

7 A llo.

I Q Do gou Imol| ung the Division asl(ed cou to qutt
g punptns uater into the old [,onl(lnss?

Lg A sone of the -- the enplosees felt that there

11 nac be a potentlal for uaten ssplng to tne snf*e. And

L? theg ilere concerned wtth the potentlal effect on the

13 sprlngs and f6lt that bg tllscontlnuing tnat, that uould

L4 el lnlnate tnat potentlal.

15 A Yeah. lfho felt that uac?

16 A Ton llunson uas the ncdroloslst. As far as

t7 spsclflc uags tnat thec felt, I tnink gou'd have to tallt

tg to then.

19 0 These are lndividuals enploged b9 the Dlvlslon

ff i  of 0lI ,  Gas B l t lnlns?

2L A Yes.

22 A No one at Co-0p, I talG lt?

23 A That's correct. The request or the -- tne

24 nequest to evaluate that tJm nade bg Dlane Nlelsen. h

aS her dlvlslon order at that tine, neF etaff felt the best

ffi

1 0 I guess that's l'hat ue'Il hear later tod4?

2 A That'g comect.

3 llR. SI{IIH: 0l(ac. fhat's all I have. Ihanl(

4 gou.

5 I{R. IlAll$E}I: I have a fe$ questlons, Dfi to

6 accomrorlate Dr. llago's gchedule, I uould llRB to res6t've

7 then and get Dr. Uago on now. l,fe uould call IF. AIan ilago.

I !lR. AFPEL: I'n sorrg. lh. Recnolds, could I

I asl( one nore qr.Estlon?

tA ilR. CIRIER: Sure.

11 llR. HNI$EII: [fe'd be happu to call hln baclt.

LZ I{H. AFFEL: tlhg don't ue call hln back, then.

13 ItH, HAllSEll: llou or later. I'd iust as soon

t4 cou talk to hln later.

15 l{R. SIIITH: ls lons as he's belns caued

16 later, we'I l  talR to nln tnen.

LZ m. CARTERT lbn't leave the roon, Charles --

18 or longer than five ninutes. Let ne put it that uag.

19 Al"Al,l I{AVO,

N called m a wltnese for antl on behalf of Co-op illnlns

21. Conpanu, uas exanlned antl t€tlfied as follows:

2? EINilI}IATICIH

?3 BY HR. ilAl{SElt:

24 0 Coulrl cou glve gour nane for the record?

25 A llg nane ie Alan l{ago, l{-a-g-o.

I
t
I

I

T
I

coml Rnp0RTEn PRo va.gs



29
I I And uhene are gou enploced?
2 A I 'n a prlnclpal of t{ago B Assoclat$. I 'n a

| 3 profee$or of hgdroseologc at Brighan young Untversltu.
I
I

| 
4 A Coulrl cou d$crtbe gour eclucational DacRgrcund?

I 5 A I have a bacheloPs and naster's degnees in

I e seologg, a Ph.D. ln hcdroseologc.

I z Q could cou brieflg describe uour worlt backgrounrl?
I
I I A I've uonked for sevenal gears as an

i 
g envlronnental planner for the Countu of San Dtego; l'orked

ltt 
for a consulting flrn In Georgia; tausht at Universttc of

ltt 
colorado, colorado sprlngs, uhere I stanted nc corculilng

lE business; and an now teachins at Bn. I've continued nc

113 consult ing bueiness eince then.

Itn I have -- ng buslness has done constdenaDle

l15 
uorl( in the coal dtstrlct. lfe've uorked for SI(gIine

l1B lline, suFCo, soldier cTeek -- help ne here --
I

Itz uR. ERrK pErERSEN: cenlral.

ltt rHE I,trrNESS: -- Genual, Enersc uest. He,re

| 19 doins uorl( in Colorado. So we have conslderaDle

lZg eloerience working at, understanding, and evaluailns

ltt 
hcdroseologic ssstem In tns coal dtstrict ln Utatr.

12? Q IBY !n. HA!{SENI Have sou been tn these
l?3 varlous nines?
I

124 A f've been In everg one of these nln€.
I

lffi A Have sou been ln the Co-op lllne?
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1 A Vlslted tne Co-op l{lne on llovenDer 13th, 1996.

2 Q DescrlDe for us l|nat uou sat| at the co-op

3 i l ine.

4 A snould I Juet -- do cou uant ne to take over?

5 0 lt's an open-ended questlon.

6 A ol(ay. Let ne start --

? 0 I woulrl let lt be uour shou rather than nine.

I A 0Rac. 0n llovenber 13th ue nade a tour of

I Co-op Hlne. And Erll( Peter€en and nU etaff and ngeelf

Lg nade tne vislt of the nlne. And ue vlslterl lnslde of

11 both tne Bllnd cangon Sean and the Tank $ean. lfe also

12 vislted Bls Bear Sprlng and Btrch sprlns. And ue aleo

13 nade a quicl( trlp out the portal that's been discuseed at

L4 considerable length.

15 !& flr€t observatlons golng into the nlne

16 flrst $hen ue !,ent tnto the Bltnd Cangon Sean was that tt

L7 l'as an lncredlDlu drg nlne. Theg uere not nlnlng in tne

18 sean at thls tlne, so there t'8s no dtxgt suppr€sslon golng

19 on. And fortunatelg, tle tlere in the front vehlcle, not

2g the second venlcl6, so ue had sone vislbilitc.

2L As lre sppnoached tho north end of the nlne --

?2 lf uou can ule tne flrst graphlc hene -- 30 [,s went ln

n and approached the north end of the nlne.

24 0 Uoul<l gou polnt uhlch l3 north and uhlcn ls

25 soutn?

3?

1 I{R. REI}I0LDS: I t'tlght nentlon, the

2 Infornation pertalnlns to -- Infornatlon pertaining to

3 the nlne on tne nap cones fron our ventllatlon nap, uhlch

4 ls what ue subnlt to llSllA.

5 tlR. CAFfER: Is there soing to be ans difflcultc

6 ulth adntttlns thls on do ue need none foLmdatton?

7 IA. NPEL: llhat's the ilrpose for lt,s

I subnisslon?

I IHE tfITHEss: I'n golng to be <lescrlDlng the

IB hcdrogeolosg, and thls l$ golng to be one of tne emlbtts

LL I we to descrlbe tnat.

LZ llR. LPPEL: So lt's denonstratlve?

13 THE IIfiIIESS: YES.

L4 l{R. SilIfH: f don't hatre -- I don't havo a

15 problen, as long as -- tlo gou haw copies of thts for us?

16 llR. HAIISEN: f don't Rnou lf we have a copg.

LZ lfe can certalnlc nalre gou one.

18 llR. SIIITH: Yean, I thlnlt --

19 llR. HAIISEN: I tlon't have copies of gour

?J ExhlDlts 1, e, 3 either.

2L llR. SIIITH: lfell I'n happc to provlde then lf

&. gou asl(, !larl(.

23 lR. HAI,ISEN! I haven't asked. I ltnou.

24 l{R. S}IITH: I'd IlKe to have a copu of tnis.

25 And I thlnl( that's tgplcal, to be able to nave a copg of

I
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A This ts north goins tn this dlrect ion

l lndicat ins) .

A Point out where the entrc portal ts.
A I believe ue cane in here and went on up and

went in this dinection and then l.,ent to hene, then carB
back ancl lrent over into here {Indlcailngl, okav? So thts
area ln here llndlcailnsl [Ias Just bone drg.

lle looked up in the celllns of tne nlne to see
lf there ['as ang evldence -- I look for uater havins
dripped in the nlne once the nlne hffi been opened for a
uhlIe. I wanted telltale signs. you lool( for pgnlte

oxiclat ion, tne ned rust.

Q For a qulclr break hene, ls thls an accurate
depict ion of the nine?

A As best as I ltnou.

A And uhere cllcl the source data cone fron?
A lhis uas actuallc -- actuallc a sraphic tnat

EarthFax put tosether, so thec snoultt be the ones to
tlescribe the srapnic. But as best as I knou, lt lookg
accurate.

I{R. HNtSEll: I woulrt tit(e to have tnis
adnitted as an exnlblt. Vou can do it now on -- I tntnt(
It'd be easler lf ue had it narked as an exhibit, t,e get

i t  i n .

lR. CARTERT Let's do that.
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1 exhlbl ts.
2 ttR. HINSEH: Sure. Be happc to pr-ovide one.
3 I{R. NpEL: Is that golns to be t{o. 1?
4 l{R. HNTSE}I: yes, ue nark that Exniblt 1, then.
5 THE IIITHESS: Ertk, do Vou want to rlo that?
6 ilake it lool( nlce.
7 l,lR. AFFEL: For <lenonstreilve purpoges.
I HR. CARTER: Sure. lfhen ue eag --

I tR. AFpEL: I nean, ue're not agreelns to the
tg accuracg of anuthlns on there.
11 I{R. CARIER: I unrterstand.
ffi IHE IIITNESS: $o we enter€d the nine and nade
13 several stops, looRins around fon signs of uater naving
14 been in variou3 parts of tne nlne. Ulhen ue Oproached
15 thls area risht about ln here {[tdlcailngt, where the
16 llsnter Dlue ls, t'e started seelng roof drips -- not a
17 lot of roof drlp but sone roof dripplng conlng on.
18 Tnen an IJe flnallu sot to thls apea here
tg llndlcatlnsl -- it's caLled a low coal area -- there t|as
ffi clearlg a santlstone ssan, a sandstone cnsnnel in the roof
2l of the nlne. Arul the channel cane doun and Decane --

e, Daslcallc plnchetl off the coal becl. And tn thts
?3 sandstone cnannet --

24 A {BY }lR. tiltilSElt} It cones doun fron aDove, not
25 conlng fron belotl?
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1 }IR. ERII{ PETERSEN: Rlsht.
2 THE I|IINESS: Btght nere tlndicailnst.
3 I tBV l,lR. HAt{SEt{t tfe're loot(lns at another
4 exhibit  nou?
5 A lile're looktng at another exhtDit.
6 I,tH. HAilSEN: Coulrl ue have thls exhibtt nart(ed
? Exniblt 2 for denonstnative purposes?

I IA. CARTER: $ure.
I THE UIINES€: It's basicatlc the sane. It,,s

tg basicallc the sane nap, except lt saca ,.Ord Uest South*
11 on it, so it ldentifies sone sanpling locailons.
12 l{R. CARTffi: AII risht.
13 THE UITNES$: It's the satp graphic, thorEh,
1{ wlthout tne cotorailon for the uater on lt.
15 So the fault gouse was In nere tlndicatingt.
16 An<l ue -- [,e toot( a loolr at the fault sor,fse there and
t7 also coltected a sanple frrn a drlll note uhich llould
18 have been drilletl throush the Btinrl Cangon Sean, and
19 collected water out of that tlrill hote and analczed it
2g for carbon 14 and for trlilun.
2l Arul then thene uas no water leakins tnnoush
n the fault z0ne at thls point right here tlruilcailnsl.
23 But -- and 1lt(e I sag, the fault gouse uas quite thlclr,
?4 nasbe like thls (Indlcailnsl, e8g to get bis cnunt(s of
eS lt. You dldn't have to use a rocR hanner. pull lt off
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A Fron above. As gou ualk lnto tne area, the

channel uoultl be aDow gour nead; then it l,as conlng doun

ln thls fashion (Indlcatlnsl.

ls ue flnallu reacned the channel ltself, a

coneldefable anount of Ltater uas draining out of the

channel. And the flFst place l'e lool(ed at lt wm In tnls

area In here (Indlcatingl. And then subsequentlg, [|e

cane over and looked at lt in this area over ln -- over

ln here llndlcatlnsl. so large qusntltles of water uere

conlng out of the cnannel, but the nest of the area uas

reallg exceedlnslc drg.

lfe also went over antl looketl at the fault
gouge here lDrdlcatinsl. And I brousht sone of lt l|ltn

ne, because ue uent and looRed at tne Bllrul Cangon Fault,

and rocl(f} -- rtsnt, geologiste brlng roclrs. These ane

cnuil(s of the fault souse tlndicatlnsl. And the gouge

Itself l'as drc. It dldn't shor, slgns of reallc hanlng a

lot of lJater on i t.

He dld sone sanplins in here. And tne

sanpling that ue dld -- let's flnd ng second nap.

Ifi. CARTER: Dr. llago, aDout unere on the

fault uoultl thls have cone fron?

IHE lfIIilE$S: It's golng to cone fron rlsht

here ltr|dlcatingl.

Rlsht?
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nlth cour hands.

0 Dr. lliauo, the court reporten can't tal(e doun

tn ls  - -

A Sac 18 lnchffi to 2 feet thlclt.

m. CAHIEB; And orientatlon of tne fault,

roushlg vertlcal?

THE IfITHESS: Rotrshlu vertlcal.

Ue tnen uent to the 3rd Best Bleeder area Bnd

collected a roof drip sanple and analgzed that also for

carbon 14 and for trltlrJn. And thls l|a uater conlng out

oP tne santlstone channel.

Tnen proceeded tlown to sBC-g source, t|hlcn is

a drlll hole drilled lnto the eandstone channel not qultg

f ior izontal lg lncl ined. Stlsntlc up. I  Del leve i t 's

ellghtlc rJp, lsn't it? Yean, sllghtlc up. AnrI sanpled

that for caN"bon 14 and for trltiun as well.

And then proceeded Daclr to DH-e and lootrred at

DH-Z and DH-Z uas subsequentlc sanpled for carbon 14 and

tritiun as well. Sone developnent uork had to De done to
purse the $ell and that sort of tnins.

Fnon there, then ue proceeded to the overlglng

sean, utlich uas al30 an lncredlblg drg -- drg Eean, arul

then uent out the portal and uent and ImRed at the tuo

sprlngs.

So tnat kiml 0f snlrnanlzes our nlne tour. lfe
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1 uent on -- what I,d llle to do nou ls to start to shou
2 sone of the results that -- that $e have.
3 l'lR. CARTERT Let ne ask one quesilon so I can
4 envision thls. lfhen Uou sag "a channel," the thing that
5 cones to ninrl is a channel of ltnited aerlal extent 30
6 feet across on sonethlng like this. Unat cou uere
7 describing ls, the channel uas evident ln the north ends
I of both the nestern worKlngs and the nore easterlc
I workingg, so --

Lg IHE IIIINESST Ue envisioned thts channel as
11 beins an east-uest cnannel that extends the enilre lensth
L2 of the open nlne area. ft's a reallc large safflstone
13 channel.

L4 lR. CARTER: So ite orientailon -- tne flou,
15 then, woulrl have been east-wffit --

16 THE I,fITNE$S: East-w$t.
LZ m. CARIER: -- rather than north-south?
18 THE llITl{ESS: That's correct.
19 0l(ac. A reallc large sandstone channel wtth a
?g lot of wateF in lt. In nang nines ue encounter sandstone
2L channels and theg'Il nave sone water In it but not a lot
E of water. And sone of then wiII driu Up to the roof and
?3 theg'Il encounter nagbe tuo on three feet of saturated
?4 zone of tne cnannel and the upper part rtlll be drc. But
fi this uas a rrerg large channel and lt has an awRJI lot of
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1 uater  in  l t .

2 gnat I'd llke to do now is go over sone of the

3 results. tlhat $e've done here -- this chart (Indlcatlngl

4 sururarizes the carDon 14 and trltlun analusls that uas

5 tlone ln tns ntne. Part of thls data l|as pFe8ented bu

6 Peter earller, and other portlons us have collected. Tne

7 His Bear spnlns, Little Bear Sprtns, Blrch sprlng, etc.

I -- the3e ar€ data that Peter had pr$ented, antl tnese

9 are essentlallg out of one of nls flgures.

Lg Sone of the other data -- ug've collected

11 carbon 14 on $BG-9 Source, 3rd Uest Soutn, 3r{ tdest

12 Bleeden, aruI DH-Z. sBC-g source ls the sandstone cnannel

13 and l t 's nere l tr ldlcatlnsl.  I t 's the drlu hole that

t4 goe$ up. 3rd Uest Bleeder, of course, l|ould be here

15 tlndlcattnsl. The 3nd tilest Soutn l3 -- goe$ tnrcusn the

15 fault, so that's actuallg collectlllg uater on tne otner

Lz slde of the fault zone. Tnen DH-z 13 collectlng out of

18 tne sandstone beneath the coal sean.

19 Uhat ue find here -- found sone reallg

U inteFstlng results. l{e also resanpled -- and I believo

2l this ls one that !lr. Peter l{lelsen had done: a.e TU.

n Is that correct? Ysan.

?3 fle Hent throlEh End resanpled that and sent

24 that to the nlntns -- trlttun laboratorg and cane up uith

25 zero Ttls.

4g

1 not unconnon for tl3 to find ln nlnes water that's ten to

2 twentc thowand geare olcl in sone of these overlclng

3 sandstone chslmele.

4 so thls is -- relatlve to otner nlnes tnat ue

5 flnd, thls ls goungor lrater and lanse volune of uater, so

6 the uaten -- $e've got sone novenent of ltaten, and I'lI

7 talk aDout our analcsls on that novenent of ltaten.

I Ue flnd that the water In that ovorlglng

I sandstone channel has a stlshtlg dlfferent ase tnan the

tg uater underlclns tne coal sean, uhlch t9 about 1,909

11 gears.

12 0kac. so those are Just sone ralt data that

13 ue'w cone up uith ln tems -- to hslp us to start to

L4 underctand hou tne sgstell uorl(s.

15 The next thlng ue rlid, we wanted to get sone

16 ldea of floll rates related to the sandstone channel, and

t7 30 l|e requlred fron co-op their data on dlscnarge related

18 to tne sandstone cnannel. And thls nudrograpn -- here's

19 the hcdnosraph of the dlscharge along that sandstone

2a channel (hdlcatlnsl. Tne earlg part of the hcdnosraph

2l represents -- ue Dslleve repnegents ltater unlcn, the

n. assoclated uater, ua$ dralnlng out of tne tlgnter DIue

?3 area on Exhlblt C-1.

24 And what uas our un<leretandlns -- and !!r.

25 Regnolds can verlfc this -- ls that tneg uere nlnlng up
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llR. HAltsEl{: cEr ue get this narked as Exnibit

3? In fact, to avoid confusion, can ue have the Co-op
Hine e:{hiblts besin l | i tn "C" -- C-1, C-a, C-3?

!n. CARIER: Fine. Let's do that.
THE I|ITNE$S: Ifhat we found -- we found sone

reallc interestins tnings. First of all, [,e found tnat
the uaten on the t|est side of the BIirul Canuon Fault ha$
a grounduater age sone$here ln the neighbornoocl of S,gW
gears. Antl thls l9 the oldest uater that ue found ln tne
area. It's conelderablg older than the water tnat l'e
flnd in the sandstone cnannel and it's conslderablg older
than the water that ue flnd tn the sandu hortzon beneath
the coal sean.

0 lBy m. HNISEIil Hou, this ts the uater to tne
uest of the fault?

A The -- west of the Blintt Cancon Fault, correct.
A outslde of the area that's being nlned?
A That's correct. Ihis is water outslde of tne

area being nined.

lfe found that the uater ln the sandstone
channel appears to have a grounduater age of sonewhere in
the neignDornood 0f 1,590 gears. And it's a largo volune
of uater" And lJhen lre 3au such a large volutre of water
ln a fairlg goung -- fainlc uoung age, lt's prettg clear
that sone of this uater is noving sonewhere, because it'S
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1 lnto this area (rndicailngl, thec were getting Increased
2 ruof drlps out of -- out of the roof. And tnie area had
3 a llttle too nuch ash in lt, so theu t|ould nine here,
4 tal(e sone coal, so blend lt ulth sons other coal.
5 And I tnec were nlnlng in that erea, then
6 thec woultl get tncreased flolrs out of lt. Then as tnec
? uould back out, the flow rate uould decline. Then theu
I uoulrl ntne sone nore lnto It and tns flor,, ltould go up.
g And as tneg'd bacR out, the flow rate lrould decttne.

Ig There's water ctearlc coning out of the roof.
11 And ue believe, ln aII lll(ellhood, the sanrtstone channeL
LZ lllll have the nain bodu of the cnannel and tnsre utII be
13 an overbank anea up aDove unlch is llhat gou're

t4 encounterlng in the 1lsnt blue area. So lt'e reallc a
15 Droatl-based channel as lrell aF] belng a long channel.
16 0n April z?th ts when theu firct nined rtsht
LZ up to the porilon of the sandstone channel that starts
18 dropplns doun and plncntns off the coal bed. Hhen thec
19 encountered that, the flou rate went up substanttaltc.
U fhec nave nined up to that, and the locailon's shown on
2L the nap on C-1 where the nlne uonl(ing's rlsnt up to the
22 channel. Then thec haven't done ang nlnlns In there for
23 a considerable pertod of tine.
24 AII ue see le, the hcdrosraph of the dtschtrge
25 out of this channel t$ dropping off. And lt lootrs to ug
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around.

But ln this ons, uaters floulng and I wanted
to Imolt sonething about "lfell, uhat could this posslblc
Irean ln terrr of dlscharge to the outslde uorld?" lf lt
were. It's not clear to rw l|here thls uater is actuallc
floulng to. But I wanted to do sone calculations to trg
to understand. llell, let's ansune that it'e flo$lng to
tns outslde world instead of floulng along this channel
then conilnulng to stag ln the eubsurface. so t|e dld
sore calculatlons. lfe've nade a little cartoon here.

!{ade a ilttle cartoon. Ihe wtttth of tne
channel -- centainlc not to scale, but certalnlg to slve
rx! sone ldea of l'hat thls thtng nlsht be tooklns ltke.
Thls is a nap vlew. 0f course, ['e have the sandstone
cnannel. It has sone llnl(. It'e bouxded bg sone faults.

It's ng vleu tnat ln thls part 0f thB uorld,
tne Bllnd Cangon Fault le reallc a no-flou -- Darter to
flou. So I feel confortable aDout that. Tne lenstn on
the othen end $nen it gets to the Bear- Cancon Fault, lt'g
tlkelu to have been displacetl because the dlsplacerent
alons that fault is so great there are sone boundartes to
tne u id th  o f  th is  tn tns.

m. CARIER: Can I ask cou a quesilon?

THE IIIT}IESS: $ure.

m. CIRIER: Ihe 3rd tfest South -- that is.

4?

I as lf that theg've alredu dewatered a suDstantlal anount

2 of the uater out of this cnannel. If $e proJect this

3 hcdrosraph and let lt decline to -- bacl( doun to a

4 near-zero drlp nate, lt probablc ulll not -- I uould not

5 uant to drau a line at -- a stralsht llne throlgn this

6 data and cone donn to the zero llne becaule lt'Il

7 pnobablg approach an asgmptotic value. It's the shape of

I a curve.

I Anguag, theg've deuatened a substantlal anomt

tA of $ater out of thie channel. Atttl thls uater nffi an age

11 In -- ulthln the nelgnborhood of, sag, 1,599 9e8rc.

t? Ue uanted to, then, get an tdea of "Uell, t.'nat

13 does aII this nean?"

14 m. HINsEll: Have ue narlted thls dlscharge

15 graph irsr ErtrlDit c-4?

16 IA. CARIER: Let's do that.

LT THE llITllESS: You lmou, ng itmsdlate concern

tg t'as: Here I've got a reallc large cnannel. It's

19 dlscharglng an aufiJI lot of water and the age lsn't too

eg ternlblu o1d. Ue've got to have uater in thls tnlns

2I that's flouing soneuhere. It's part of a flolt susten.

E. You knoo, flo$ sgsten's got a recharge sourco. It's got

ag a flou path and a discnarse. And I get sone reallc old

a $ater$ ln tnese nlnes and not nuch flon. I'n content.

25 tfe got sone ther€ in the Plelstocene and lt's sittlng
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the well that samled water on the west slde of tne fault
-- dld gou run lnto hcdrostatlc nsad? Hhat f'n asl(lng

ls, Is the fault an iluiclude in tne gense that there's

standing uater on the uest slde of the fault un<ler
pressune of som sort and gou poRe throush the two feet

of gouge end sot flou?

THE !fIINESS: The rlrill hole, lt's norlzontal.

l{R. REVIIOLDS: It soe3 --

IHE HIIIIESS: -- sliehtlc up.

t{R. REYIIoLDS: -- sllshtlu up.

IHE U$ilE$S: So tnere has to be enoush head

to let uater flo[' out. But it uasn't IlRe a garden

hose. llater ls squirtlng out of thls thlns.

I,tR. CARTER: But ther€ l|as uater on the uest

side and no uater on the east side at tne polnt cou

sanpled?

IHE UITIIESS; Uhere ue sanpl€d, that's

correct. And 90, gou Imo$, I feel prettc confldent, at

Ieast tn that part of the world, tne Ellnd Cangon Fault,

nhere the coal seans are, ls not transnlttlng uater. So

let ne get eone ldea of unat nac be happenlns ln terns of

the naturat flux 0f watsr, or flou 0f uater, thnough thls

channel area.

And so ue rlld a prettg sinple calculatlon.

Flrst, ue took and calculate<l hotl nucn uatsr nar
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discnarsed out of the channel to date. And to date, ue
have harl sonet|here ln the nelghbornood of 9.6 X 1gS
gallons. A Iot of rlater has cone out of the channel.

I{R. CARIER: So 9.6 X 198?
IHE IIITNESS: Yes, which Uoulrl be nine hundred

-- alnost a blllton gallons 0f uater.
IBY l{R. HA}lSE}ll Has cone out or ls In the

3

4

5

I

Lg

6 sixtc-eisht

? 0

I channel?

A Has discharsed.

0 Your calculation shous --

11 A I'n sorrg. Half. An I doins this urong?
12 Yes. HaIf of tnat. A nalf a bi l i lon gal lons of uater
13 has discharged out of the channel..
t4 I tnen looked at this hcdrosraph and trled to
15 get sone ldea ho[I nuch uater r,tisht be in thls cnannel.
16 And it appears to ne that if thig hcdrosraph conilnues to
t7 <lecline the $ac it is, lt l'ould be a retrnnable
18 assunption that appnoxinatelc half the uater has alreadg
19 rlischarsed out of the channel, another half is Ieft to
2g discnarge out of tne channel.
2L If tnat's the case, tnen I have sone ldea of
?2 hot' nuch water the channel neld before the nlnlns
23 encotrntered it. And bc doublins that half a n[lion --

24 half a bi l l lon gal lons of water to alnost a bi l l lon
25 sallon$ of uater and dividins it bc the nean ge of the
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of the l(ind of flux that coutd be sotng throush thts
channel and to lrind of -- gou ltnow, that sort of thlns.

m. C&RTER: Let ne see if I can capsulate
tnis. I thinl( I grasp unat gou're eagtng. And f thlnlr
this nelates to llr. Nlelsen's tesilnong as well that the
ass Cating of nater is not an absolute thing. That
doeet:'t teLl cou that tne water is static Jugt because
!t '$ old. As Hn. Nielsen uas saging, there uere
variatione and gradatlons of age that suggest nlxing,
travel, so forth. You're sugge$tins that ls also the
case --

IHE I{ITNES$: Yes.

FlR. CARTER: -- ard then attenptins to attach
sone nunbers to the extent to uhlch that's happening --

tne rates and the volune$ and so forth?
THE IIIINESS: That's correct.
!R. CARTER: ffut thrs ts helpful to ne because

I have tc confess tnat earlier on in the process, I uas
thinktits if water uene 1,599 gears old, lt uas ln place

1,5816 gears ago and hagn't noved since. llot the case.
If tne uater !/,ere ffi,990 gears olrl, gou nlsht draw tnat
c0nc.[u. 10n. But the dlfference bBt[Ieen nodern uater arul
1,599-veen-old uater and 5,006-cear-old uater and
2g,6gg-gear-old uater ls sl gni ficant .

THE UIINESS: It is a eignlflcant dlfference,

46

1 uater, I get a frux rate of uater flot|lns through thls

2 chann€l and dlscharglng out at sone location of in the

3 netshDorhoorl of 1.? gallons pen nlnute.

4 Nou, uhen cou tal(e a large quantltu of water

5 and ue tnintr( of lt in terns of the tirm frane of oln oun

6 erp€rlence -- gou l(nou, the leaklns tollet or the

7 drtpplng facet -- gou Imolt, tnat's a short tlne frane.

I But uhen gou thlnR of lt ln terns of 1,590 gears and gou

I calculate out the nunDer of nlnut$ tnat gou have,

1g suddenlg the flow rates go uas doun.

11 Anrl so that's the kirul of flux tnat @peans to

tA us is a r€sonable il.nDer for water to be flowtng throush

13 thls. lntl that becorBs slsnlficant because lf tnls water

L4 -- the flot, of tnls uater woultl naturallc appear to tne

15 outer uorld goneunere, that's the l(ind of anount --

16 (ruantlties of sater that woul<l be dlscharging at sone

tz sprlng sorEUnere. So --

18 q At a spring or --

19 A llherever. fo a creel(. I{hatever the locatlon.

2g 0 Could it dlscharse to the surface and sinplc

?L effloresce?

22 A It could dlscharge to the surface. Depenrllng

e3 on hou lt's dlscharging to the surface, it could so up as

24 evapotrampiratlon. And I'n not naklns anc clalF uhere

25 this sater uent. I'r'l Just sinplc trglng to get an idea

48

1 partlcularlg when gou start factorlns In volunes of water

2 uhich nac be lnvolved.

3 m. HN{$E}|: Can ue narl( tnls as Exhlblt C-5

4 so ['e don't lose tracl(?

5 THE IfUNESS: Okau. So that's Hhat ue have

6 uorltetl up uith -- t.lith the -- Iool(ins at the isotoplc

7 data. so uhat I'rl like to do nou ls hor,r I envlslon the

I flou sgster,r lnslde of tne nlne and what it nlght nean.
g And I uould IiRe t0 talk brieflc about the tuo sprlnss ln

lg qrcstion and uhat rJe've looked at In terns of tne tt'o

11 springs in questlon.

t2 Because the nlne -- the roof of tne nlne ls

13 drc and has all appesrancqi 0f not transnittlns

14 substantial quantlties of uater, anrl even after lt's been

15 opened doesn't have tne appearance of trarcnlttlns

16 substantial quantlties of lrater untll ue set in tne

L7 nonthenn area whene thls sandstone channel ls, I ftnd it

tg rltfftculr to bslleve that gou'd reallc be settlns anu

19 appreclable recharge fron tns overlging bedroclt at the

29 surface doHn throush the nine to thB und€rlulng

2L fornationg, becarJse l'e Just don't nave ang evldence of

22 water vertlcallg floulng through there.

eg Plus, gou nave the problen of how rlo gou get

24 water tnrousfr tnese coal seans. But Jt$t lool(lns In

25 terns of potentlal water coning through tne roof, ue
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don't see anu evldence that there reallg nas been anc
appreciable anount of verilcal necharge tn that porilon

of the nlne.

I don't see ang evidence that there is a
hgdrologlc connection betueen the varioW coal seans in
the portions of tne nine that are conpletelc dru. It
appears to ne that tne Bllnd Cangon Fault does not
transnlt uater, in otner t|ords, acts as a brrler for
grounduater uhlch l|lll be ln overlulng nocl(s antl likelc
underlclns rocks assoclated witn tne coal seans. It ts
llkelc that the large fault up Bear Cangon ie -- aleo
InnlDlts the flou of grounduater.

So ['e have a scsten In here In uhlch ue've got
sone nechani$ for recharglng at a slotl rate, 1.2 gallons
a nlnute. Thls chsnnel, thls east-uest channol -- that
channel ts hcdroloslcallg not connected to other
hcdrologlc agstens ulthin the ntne. And lf ue took at
the ages of ths uater, t|e Lool( at the ags of the water in
DH-a relailve to the ase of the uater ln the orrerlglng
chailrel, the uaten in the channel reallc is prettg nuch
older than the uater that ue find ln DH-A.

0l(ac. So tnat's klnd of the vieu tnat I have
of what's golng on inslde of the nlne.

Ue then uent and looked at BiS Bear Sprlng.
And Bls Bear Spring's an interesilng sprlng. It's near
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t hcdrorogic connecilon betueen Btrch sprlng and uhere theu
2 have actuallg encountered ths larse quaniltc of water ln
3 the nlne, unlch is that eandstone channel. Afft Decause
4 0f the faulilng of the Blind cangon Fault urd the -- I
5 JrBt don't quite see hou we get thls connecilon, to go
6 fnon thls basicallg 1,S00-cear-otd uaten an<l then go
7 throush basicallg 1,000-gear-old uater lcing beneath that
I anrl then have the uater discnarge out at Blncn Spning.
I Q tBy m. HAtISEIil Didn't vou sau tnts uffi

LU 5,ggg-gear-olrl uater?
11 A He've sot -- ||e've got 1,S@-cear-old Hater ln
t2 the chumel. lfe've gol L,6m-gear-old uater In the
13 sandstone that's beneath the channel. And lt appears
14 that there's lil(elu a ncdrcloslc dlsconnect between thts
15 cnannel and that sandstone beneath lt. lnd there ulll be
16 other teeilnong that ulII be presented that wlII be
L7 tau(lns aDout tnat sandstone beneath tt. I won't go into
18 anc detalt on that. Those kinds of connecilons -- ['e
19 don't reallg s€e that evitlence that r lll(e to see to nal(e
U that tgpe of connecilon.
2l I uon't talk aDout Blr-ch Sprlng ang nonB.
n I'1I let others taU( about uhat the -- phsslcaltg uhat
23 gou 3ee uhen gou go to Birch sprlng and sone ldeas about
24 that.

a5 so that's lttnd of -- I tnint( that ls about alt

5g

t the creel(. If cou uer€ to track -- cha$e out the contact

2 of the sandstone that BtS Bear Sprlng dlscharges fron and

3 gou were to ualK that contact out, next thlns gou Rnos,

4 uou'ne in Bean Creel(.

5 And the roclrs that are frrctred ln that area

I -- ths fractunins of that san(lstone -- gou kno[', it's ng

? vtew that that strean or that creek -- tnat sprlns has a

B prettc sood hudrologlc connection ulth the creek. And
g $e'Il pnment sone testlmnc later to talk about tne

Lg relatlonshlp betHmn the hcdrosrapn ln that one arul the

11 hgdrograph of $hat goes on in the creek. And I t'lll -- I

1? uon't tolEn upon that ang none other than nc oDservatlon

13 is, lt looks lil{€ uou have a reallg good oppo!'ttnitg for

14 a hcdroloslc connectlon in tnat area and I'n hard-pressed

15 when I go ln the nlne to flnd nou an I golns to De

16 setilng these nlnlng activlties to be affectlng shat'3

LZ gotng on at Bls Bear.

18 Blnch Spring ls a $ater that nas sone age to

19 i t ,  and l t 's awater that has -- i f  I  f tnd tne rtsnt

2g nunber nere -- water that -- it's In the nelshborhootl of

2L 1,900 gears -- a gnall anount -- it's -- a snall anount

&. of tritlun, uhlch nag or nag not lndlcate tnat gou've got

23 a conponent of sorc nodern water ln thls tnlns.

U I don't see that there's a hudroloslc

S connection, And I have a hard tlne vl$uallzlns the
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1 I reallu need to sag.

e m. CAtrIER: ol(ac. Ihanl( cou. Suestlons?

3 ouestlons?

4 lh. Hansen, angthlng flJrther?

5 !lR. HA[{SEI{: llo.

I I'lR. GARIER: All right. llr. Appet. lf. Snitn.

7 l,lR. SIIITH: I guess I'Il go ahead and agl( a

I fe[, que$tlons flret.

9 EXT}II}IATION

Tg BY I.IR. S}I$H:

lt 0 You've been retained bc co-op, ffi I

L? undorstild, Dr. l{ago?

13 A Inat's correct.

74 A And unat lrere gou retainerl speclflcallc to do?

15 A To help then evaluate the orlglrc and sounceg

16 of $ater that theg're encounterlns in ths nlne antl to

LZ lool( at tne spnlnss and to help tnen to under€tand ang

18 relationship tnat nag exist betueen the hcdroseologlc

19 egeten that ue flnd lnslde of the nine and tn6 hcdrolosic

u sgstens which are causlng the discharge at the tno sprlngs.

?I 0 Ol(ac. Hou, gou dld vlslt the nine?

22 A Yes.

e3 q And cou spent approxtnatelg hou long lnslde

?4 the nlne?

aE A 0h, tnnee or four hotns.
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1 A And uhlch parts of the rrtne dld cou vtslt?
2 Dld sou so through the t|hole nine? can [Ie Just take a
3 ninute antl looR at the char.t? $hol' us uhich ones --

4 A Enters through hene llndicatingt. I belleve
5 t'e nade a turn, uent throush here (Inrlicailngl. Cane
I alons here l lndlcattngl,  vistted the fautt,  vtstted the
7 face of the channel, cane bacl( and vislted in here
I (Indicatingl, then [,ent up to the overlgtng TanI( Sean.
I And I don't thlnl( t|e nave a graphic of the TanI( Sean. Is

1g lt doun here? And then visited -- get ncsetf orlented --

11 I believe ue uent to about in here, in the Tank Sean
12 ( Ind icat ins l .

13 llR. CARIER: ltag I ask a quesilon? Dld the
14 Tanlt Sean uorl(lngs extend as far north as the Bllnrl
15 Cangon Sean !rorl(in$?

16 l,lR. REYNoLDS: Not qutte, no.
tZ llR. CIRTER: But close?
18 l{R. REV}I0LDS: Close.
19 Im. CARTER: Flve hundned feet? A thouland
N feet? I'n sonrg.

21, llR. REYNoLDS: yeah, ther€ ['as -- let's see.
n There's roughlg a llttle over a thousand foot rllfference.
f,l llR. CARTER; All risht.
24 THE l,l$tlES$: lte rlidn't see evidence of roof
25 drip uater coning out tne lank Sean. And lt's ng
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1 that -- let ne bacl( up. If it's not dlschargins out of
2 there, then theu uouldn't neasure it. And lf lt's not
3 rllscharsins out of tnere, then l.,e don't have ang evidencs
4 of there being uater in there.
5 A But all theg neasure -- let ne nake sure I
6 unrlerstand -- naRe sure gou understand ng quesilon ,- aII
? thec neasure is l,hat thec discharge outside of tne nlne;
I ls that correct? -- and tJhat thec use inslde the ntne;
I ls that conrect?

Lg A Process waten antl clischarge water. That is
11 correct.

12 Q There are no neasurenents of ang other $ater?
13 A You have to untlerstand the water doesn't -- if
t4 thene's uater in a nine, l t 'g elther f i l l lns up a doun-
15 gradins end of tne nlne or lt's -- theg'ne uslng it as
16 pnocess uater or lt's <lischarging.
LZ I 0r it's noving lnto other parts of tne nine
18 tnat nacbe aren't beins uorked?
19 A lfell, at sone point, f uould assurc that lf
ffi gou have ang substantlal uater in there, gou llould flll
?L that up. f was iust in a ntne where thec hd -- where ue
?2 encountered a fault and sutlrlenlg aften, this nlne uas
23 fntt of water.

24 A olGc. llotJ, also, does lrater cone out uith the
25 coal when the coal's nined?
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1 understandlns -- and otnens can testifu -- that thec

2 don't have larse dlscharges out of the IanI( seilr.

3 I IBY l,lR. sl'lITHl Do sou Rnou wnat the

4 dischar€es ars out of the Tank Sean?

5 A I don't Imou uhat lt 19.

6 0 0l(au. Dld cou vlslt thls area in the nlne ln

? her€ l lndlcatlnsl?

I A No. I Delleve tnat's closed. Isn't tnat a gob?

S Q ilo knouledse about thls area?

tg Ho$ aDout thls part of the nlne (Indicatingl?

11 A other than ue don't have a lot of uater

12 flo$ing out of thenB.

tg 0 Hou tlo gou Rnou that?

L4 A llell, becaues there's no dlscharse of it.

15 Thec l(eep -- I'r'r irssunlng tnat the records tnat the nlne

16 l(eeps are reaonabtg accurate records of tne anornt of

LZ uater llhlch is dlscharglng out of varlous portlons of tne

18 nlne.

19 q That's a falrlg naJor ffisutwtlon, lsn't that,

2g Dr. Haco? lnd let ne elolaln whg I thinR it ls: Thec

?l onlg neasure uhat theu thlnk theg use and uhat theu

n dlscharge. Iheg don't nEasur€ angthlng else.

23 A l{o.

?4 q Isn't that a prettg blg assunptlon?

25 A ft's ng underctandlns that tnec neasur€ uater

56

1 A That's the process water and that's part of

2 the prmess sater theg Reep traclc of.

3 0 How tlo theg neasure that water?

4 A You'll have to asl( ilr. Regnoldg, and he'll --

5 he's golng to hate to glve Uou the dstails of nol' thec do

6 their actual in-nine --

? m. HAllSEl.l: !lr. Recnolds testlflecl that was

I alreatlg nonltored l,ith the flo[' neter. Ihat uas part of

I hls tegtlnonu.

$ 0 IBY I,lR. SIIITHI Is there water in the coal

11 seans at all on are thec absolutelc drc?

tZ A Until we -- untll He got to the sandstone

13 channel, the coal um rlrc. I saw no evidence of uater.

L4 Let ne tell uou uhat I IooR for uhen I go Into

15 a nlne.

16 0 0kac.

L7 A I loolr for water In tne roof, ang signs of

18 pnesent on past waten In the roof. And one good exanple

19 of uater in the roof: Vou walk in antl drlps fall on gour

2g head. Clearlg, sonsthlng's golng on.

2L I lool( for slgns of purite oxldation becalJ3e

22 lf there's nuch uater tlrlpplng out of the coal tn the

23 roof, aII tnis coal nas pcrlte ln it and sone of tnat

24 will rust and we'Il eee that.

25 f then look at the floor. And if theg've been
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1 -- thec put the pouder on the t,alls of the ntnes so tnec
2 prevent fires pJId exploslons and that sort of thlng, if
3 -- if gou've got uater coning out of the floor, gou can
4 see a c@illaru fringe on the botton of that, or gou can
5 see puddl$ of uater.
6 there's alwags evidence uh€rever gou go In a
7 nlne unether thene's water 0r not. Md lt's rsal easg to
I flsure out uhen gou're ln a drg part of the nine or in a
I l.,et part of the nine.

tE q Let's talk about the part of the nlne up here
11 l lnd lcat ins t .

LZ l{R. CmIm: That's the nonth end?
13 A lBy m. sltIIHl Nortn end, for the recond,
L4 that's the wet part of the nlne, conrect?
15 A Yes.
18 0 All cour etatsnents about lt belns drg, theg
17 don't @pIC to that part?

18 A lheg don't applc to that part.

19 q Is the coal uet in this part of the nlne?
U A Is there water coning out the coal itsetf?
27 0 Is there uater tn the coal or ts the coal
22 drc? That was ng queetion.

23 A I rlld not see uater conlng out of the coal
24 othen than whene gou'vB sot -- gou've nined near -- out
25 of the roof, $here it'g conlng tnroush fractur$. But
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1 the floor and fracturtng ln the roof, that lf cou have a
2 thlck sequence of coal, that the coal ls solns to reallg
3 lnniDlt tne vertical novenent of gnoundwater.

4 Q Dirl cou loot( at ang of the uater mter$ ln the
5 nlne?

6  A  I d t d n o t .
7 0 So can uou teII ne uhere the r,pters are, uher"e
I the uater's netered in the nlne?
I A I don,t knotl uhere thec are.

Lg A You rto know?
1 1  A  l d o n o t .
12 A you do not Imo[I l,here theg are?
13 A I do not Imow. Vou have to talk to othens to --

L4 0 I just uant to 8t( nhat gou Rnou. tfe'Il set
15 to others latsr, Dr. ilatco. lfe'll take orn ilne ulth gou
16 and find out wnat gou Rnow. Believe ne, I'II ask the
L7 others.

18 A AII of the flou data uas data that uas
19 provtded to ne bc Co-op.
29 0 Did gou do anuthlns to verlfc anu of that data?
2L A I rild nothtns to vertfc that data.
n 0 Dtd gou gather anu data gourself?
23 A I sathened sanplffi for isotoplc analgsis.
24 A Anrl that nffi on ilovenber lgth?
a5 A Inat ls connect.
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out of tne nibs, I dldn't see $ater conlng out of the

ribs out of thls. I saw no evldonce of tne coal ltself

beins an aquifer.

A And that's based on gonr vlsual obeenvatlons?

A Visual observatlon, correct. I'ne seen a lot

of coal in nc --

0 Hou long dld uou spend ln thls part of tne

nine, of the three or fottr nours gou uere In tne uhole

nine?

A Probablc a couple of hours.

0 Two of tne four hour s ['ere spent ln thls area
(Incllcatingl, in the north end of the nine?

A Yesn, because once cou get ln tnere, cou start

IooRlng arourul and sou start tau{ing, and the next thlng

uou knolt, gou're eating cour Snlckerc for lwtch, and lt
goes on and on.

A $o gou would sag -- is the coal an aqultard

tnat prevBnts waten fron novlns throusn lt?

A Yes.

0 Is that true ln everg nlne?

A 'Everg" ls a reallc strong statenent.

0 Everu nlne that gou've hen In.

A I Rnou of one nlno -- Hell, Iet ne thlnl(. I

think we can naRe the general statenent that these coals
-- before gou cone ln anrl nine thon ancl get heavlns ln
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0 lnrl hou nanc aanples dlrl gou sather?

A I belleve four. Yeah, it'$ four.

0 Four sanples. can gou shol| on the chart $het'e

uou gathered each of tnose four sanples?

A DH-Z, 3nl Hest South throush the drlll hole,

the roof drlp here tlndicatingl, and SBC-g Source.

0 And cou tooR one sanple fron each of tnose

locat i ons?

A That is correct -- well, lt t|af! nultlple

sanples for different kin<ls of uorlt but basicallc one

col Iect I on .
q And ls that aII tns sanples gou uanted to taRe?

A Yes.

O You didn't feel lilcs cou should have tal(en anc

none or llould have nad a Detter database lf gou nad tal(en

none sanples?

A If thene nad been nore roof drlps ln other
places, I uoulrl have wantetl to have nore water. I went

and gathered nepresentatlve salples of thoee locatlons.

0 so sou took aII 156 sanples gou felt llke cou

uanted to take?

A Yes. And don't forget, ue alrgadu had sorls

sanpllng that !h. Nlelsen hatl done in other places and ue

lmell ue had that data as well. S0 ue dd€d and enlarged

tne existlns database. fhat uas tne purpoee. That uas
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1 the purpose of nc sanpling.

2 0 You've been In aII the other nlnes In thls
3 area, it sounds like, prettu ilrch?
4 A Hanc of then, ges.

5 0 Hou r.rould gou conpar,e Co-op's -- let's tal(g
6 the Skcline Mine, for exanple. you've been ln the
7 Skcl ine l l ine?
g A Yes.

I I HotJ uould gou conpare Co-op's lline, thelr Bear
ffi cangon Hine here that we're talt(ins aDout, thelr uater
11 database or uaten sanpling conpared to the SIgIine illne?
L2 Is it prettc conparaDle?

13 A Uhat do gou nean? I'n not trclng to dodse the
14 question. I need sone clarification.
15 Q I'n happc to clarifg nc question. I J|Jst uant
t6 to know if the co-0p t{ine and the kind of sanpltns and
LZ uells that lt has and tne data-collecilon sgsten that lt
18 has is sinilar to uhat ue find in other nlnes or better
19 than uhat ue flnd in other nines or nagbe not as good as
?g uhat ue find in other nlnes in the area. That's l'hc I
2l want to stve this a little conparlson. lfe're going to go

n there.

23 A 0n the in-nine, I thinl( it's conparable. you

?4 need to understand that the ln-nine sanpllng ls not
E sonething that ls rouilnelg requlred of anu of the nlnes.
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Nou, uater level neasurenents and gotrc of the
pleaoneters lnslde nag be requlred, but ln tenu of

uorRing sith the chenistrg of these things, that's not

sonethlns that'3 requlred. Chenlstrc of gmface sites --

sprlnss and gtneans -- that'1I be ln their nlne perr'llt

arrd thgg'll have a quarterlu or senlannuallg or annuallc

basls on uhlcn thec nave to do that.

so I'd sag the co-oP uas prettc nuch ln tne

sane state that other nlnss that $e've been ln -- antl

franl(Ig, t|e are the ones tnat have Inltlated tne ldeas of

dolns lsotoplc uorR Inslde of nlnes and nost of tne

surface of nines. Ue've reallu created tne largs

dataDae that notJ exlsts ttnoushout tne coal dlstrlct.

And geah, I thtnl( lt's not fi,tndanentallg tlifferent.

A Hou about outside tho nlne?

A I haven't loolted at other than the two sprlngs.

0 ol(ag.

A I haven't lool(ed at their hcdrographg that ue

coulrl develop fron surface lraterc. I naven't looked at

ths chenlstries and those l(lnds of thlnss, 3o I can't

sag. I rJl Il Imow -- at least I can reasonablg itssttne

that th6c have a psrnlt Uhlch requlres tnen to do

nonitoring arul that p€rntt's been --

q Let ne stop gou. ff gou're nal(lng

assunptlom, I don't want to hear tt. I uant to near

I

t
t
I
t

t
I
I
I
I
I

1

2

3

4

5

6

7

I

I

Lg

11

L2

13

14

15

16

2L
22
23
24
?5

lrt
1 1 8

l t tlzs

63
thinss gou can either Icnow -- gou untlerstand cou have to
testifc to sour lrnowleclge or give us an oplnlon that'g
basecl on a reasonable degree of sclenilflc certalntc?

A This ls a reasonable degree of sclenilflc
certaintc because thec have to have a pennit; those
pernits alwags have to have --

Q I'n going to stop gou agaln.
IrR. HAIISEN: I obiect to what Hr. Snith's

trctns to r lo.

llR. SI{ITH: I'n not --

llR. HAI|SEN: Can I naRe nc obJection?
MR. SI{ITH: yeah, but don't nake a speal(ing

obiection. Just nal(e gour obiection.

!n. HANSEN: I neett to describ€ ng objection,
sir.  I 'n enti t led to do that. And I 'n not requined to
Iet gou l ini t  uhat ng obiection ls, oRau?

I obiect to lh. Snith trcing to interpret the
Iau for Hr. Haco as to wnat data, uhat infornailon he tg
entl t led to relg on in forning his epert oplnlon. That
rfould so to the tJeisht of his oplnion, not the
adn i ss lb i l i t c  o f  i t .

l{R. Sl,lIIH: I don't thinH I dtd that. I don't
knou uhat gou're tall(ins about, llark. But I'll go on.
Al l  I 'n eaging is: Dr. l , tago can give his opinions. He
can glve his Imouledse. uhen he starts assuning uhat's
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1 ln thelr pernlt ,  r  think we're uastins our t ine. I 'd

2 lilre to avolcl that kind of testinons.

3 l{R. CARTER: Let ne iust nake an observatlon

4 for the record antl see lf people agree. one of the

5 contentlons of the uaten users ls that there's

6 lnsuff lclent Infornatlon todac ln tne Dlvlslon's

? docunente to support thB declslons the Divlslon has nade

I to date. fhat's bastcallg one of the argunents. so I'n

I Just naftlns that observation and aclmouledglns that's an

tg ar€unent, so I utll not rBact in an overlg defenslve uag.

11 THE tlIIllESS: I knou I'n not supposed to

12 volunteer, Dut let ne volunteer gonetnlns and get us out

13 of thls: I have not revlewed thelr surface monltorlng

14 plan, so I cannot tell cou l|hether that plan ls adeguate

15 or not. Does that help cou?

16 0 (BY m. silIIHl That'g helpfrJl. Ue're iust

t7 trclng to unrlerstand, Dr. l{ago, tne areas that gou knou

18 about and tne areas gou don't Imou about. Ife Imoll there

19 are other ultnesses and t|e Imou ue'II nave a cnance to

ffi set to those. But se have gou here. I take lt cou'Il be

2I leavlng $l verg soon.

2? A Yes.

23 0 t{e Hant to Jr.lst so throush tfie thln$ uou Imou.

24 Ditl cou vtsit the tnree plac$ l'ner€ test

aS uells uere drllled in the nine?
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A I ontc visited DH-A.

Is that rtsht?

I,tR. ERII( PETERSEI: uh-huh tAfftrnattvet.
0 lBy t{R. SHIfHt I3 thls one rtsht up nere

(hdicat inst ?
A I [IalRd up to tne uell, took a lool( at it.
A Did cou vlelt anc other€?
A I  d id  not .

A And tlhc not?

A lfel l ,  l f  gou go lool( at a well  ln a nine, i t 'g
Just a plpe conlns out of the grounrl. It didn't -- it
lsn't lll(e gou can reallg galn $one great lnslsnt fron
IooRlns at a plpe.

A Do gou Imou uhg those uells were drl lled?
A I uould have to a$lune.
0 0t(ac.

A To understand -- to be looRins at
potentionetric snnfaces or potenilonBtrlc pressunes ln
underlcl ng water-bearl ng hori zons.

A And lf gou [Ier€ golng to deelgn a plon to do
that for co-op, coulrl cou tell us hos nang uellg gou
Uoultl drill tnstde the nlne and Hhere gou lroulrl locate
those uells?

A I haven't thought about that.
A So cou don't have ang opinlon at all on that?
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I A If ils could have eone of the earlier graphtca
2 -- thls is the exhibtt I  want r lsnt nere (Indicattnst.

3  Thts  is  E ' f i tb t t  5 .
4 t{R. CARIER: Ints ls the water useFs' ExhtDit S.
5 IHE IIIII{ESS: tfaten user€' Exhlbtt 5, u€s.
I I have sone oplnlons about thts gnapntc. one
7 0f then --

B I tBy !R. SltITHl UeIl, before gou get into
I that, I haven't asked gou 8ng opinlons about that.

Lg A I thorrsht tnat's uhere gou uere going.
11 m. HAilSEil: I thought Uou ask6d ntn tf he hart
t2 an oplnlon about the potenilonstric surface and what uere
13 those oplnione.

t4 A (By !R. SilITHt Let ne see if f can get uE
15 through thls a little easier. Do gou have an opinlon
18 about the potenilolEtrlc surface ln tne Bsar cancon Hlne?
L7 A You use the l,ord ,'srJrface. " And thene are
18 several horizons that trangnit water, and each of those
19 have a dlfferent water leveL, so there's reallg going to
?E be, flrst of all, nore than one potenilonetrlc polnt --

?I A ot(ac.

?? A -- at ang glven locailon. And I tnlnl( ue,ne
?3 openating fron the ldea here -- uhich r don't necessarilg
?4 totallu asree uith -- is that based on -- I have to thlnl(
25 of the best uac to describe this --

66

1 A I don't have an oplnlon on tnat rlght nou.

2 That's r lsht.

3 0 Anrl so gou don't have ang opinlon on

4 potentionetrlc surfaces bslou the nlne?

5 A I have u oplnion -- gou Imou, I have looked

6 at the potentlonetrlc data.

? 0 uell, I tninl( gou'd have to anslter ng

I $restion. You sag gou don't have an oplnlon on that cet

I gou're relclng on that data?

LO A UelI --

11 A You've sot to glve ne an oplnlon on Hhether

LZ cou tnlnk there's enough data tner.e.

13 A lfoll, I rlldn't -- I don't Delleve nc direct

L4 testlnonu neallc sot Into tne idea of what those

15 potentionotric surfaces uere dolng. Dld lt?

16 I.IR. ERIN PETERSEN: ThAt'S rlght.

17 IHE IIIINESS: I don't want to be an attorneg.

18 !|R. H.[NSEll: If uou uant to tr]l( htn EDout

19 tnat, gou can asl( hln.

2g !lR. CIHIER: Flnd out if ne's sot an oplnlon.

21 0 IBY !|R. SI{IIHI so gou havs no oplnlon on the

22 potentlonetrlc aurfaces?

23 A llell, I rlo have sone opinlons.

24 0 TelI unat ne uhat gour oplnlon on the

25 potentlonetrlc aurfaces 13.

6E

1 IlR. CARIEB; Uac I InterJect sonstnlns?

2 THE UITIIESS: YEg.

3 m. CARTER: I don't know if thle ls helpful

4 or not, but I thlnn tnene $is} testinonc lut tlne or the

5 verg flrst tlne that there uas a zone of saturatlon and a

6 surfee Ievel of the zone of saturatlon. lntl ther'e t'ixl a

7 lot of dlscusslon about that surface lewl of that zone

I of saturatlon lctns at a polnt beneath tne floor of the

I  n lne.

tg And I don't Imou, Cralg, unethBr gou're hearled

11 toward "Is it satrated fron there to the center of the

12 earth?" or, gou Imow, hou thiclr -- I'n not sure what's

13 nappenlng. But lt ssomed to ne we were tall(lng aDout the

t4 potentlonetric surface Delns -- or a naJor one belng one

15 that lac beneath the floor of the nine. And wnere -- I

16 renenben t|here it lntencepted the uorklngs, and all tno3e

LZ sorts of thlngs.

18 llR. Sl{fiH: Yeah, that's Klnd of llke where

19 ue're nsading. Ihat is uhere uo're heading.

n THE IfIINESS: AIl rtght. You have sone

21 sandstone lagers, and where those sandstone lagers are

2? contlnuous dld uhere there ls enougn hgdraullc

Z3 conductlvltg -- horizontal ncdraullc conductlvltg, gou

24 can have -- that entlre lacer nag be saturated lJlth uater.

25 l{her€ gou'ns dealins with the coal sequences,
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ue find tle don't have thls l(ind of horizontal hcdraulic
conductivitg even just aDove the coal sequence because
gou have clags ancl gou have sandstone channels. So uhen
gou're in the vicinitg of the coal sequences ln the
Blackhawk, [Je find reallg discontinuous bodies of water.
Anrl that's what ['e flnd evergwhere: dlsconilnuou] bodles
of uater. l,lhen cou get deeper into sone of the none
continuous sandstoneg, gou can ftnd a nore continuous
bodc of sater.

Nou, the thinu that f thinR would be a nistal(e
to be iunping to is that if gou've sot a potentionetrlc

surface that inplies that atl the rocR fron unere gou --

that the point uhere uou're neasurlng the uater -- tnat
all the rocl( above that up to tne potenilonetrlc aurface
is saturated. It do$n't nean that at all. It neans
there'$ a pressure point there.

If I'n standlns CIn the downstrean slde of the
dan, 1he potentionetric surface of the tlan of the uater
is above ne anrl I'n at the tow potentionetrlc polnt,

!|hich neans lrater wiII run down, but I'n drg. And I
think $e need to t(eep that idea clearlg In nlnd, the
dlfference betueen potential and flou. potenilal'3 the
presSure.

I IBY I'tR. Sl'lITHt 0l(ac. I thlnl( that's helpfxl.
Let's go bacl( to the chart for a nlnute. Let
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1 ne asl( cou tnis questlon, Dr. llago: Did cou rBIg on data

2 fron the three wells -- or nou f guess there's four wells

3 that uere drilled inside tne n!ne. Ditl cou relc 0n that

4 data in tne fornatlon of ang of gour opinions todag?

5 A Hot oplnions that I presented. The oplnlons

6 tnat I presented todag uere to trg to 1001( at -- based on

? observatlons that I nade l'here I phusicallu see uater ln

I the nine -- whatever tle Rnou aDout the agffi of ths uater,

I t,hat can I Infer about faults, uhat can I Infer aDout

Lg this particular channel that ue sal|. lnd those would be

11 tho oplnlons that I reallc prssented todag.

12 0 ol(ac. llake sure I understand uhere ue're at.

13 There was data ta&en fron tho3e t|ells aDout age of uater

14 Delou tne coal?

ls A DH-z.

16 I oltac. And I taRe tt the age of tne uater

LZ belou the coal helped gou to forn gour opinlon? At lea.et

18 gou tost l f ied to that?

19 A Yes. It's about 1,ggg gears old. Inat's a

ffi nean age nou, renenDer. ilean ege.

2L 0 lfoulrl lt have been helpful to nave nore than

E one polnt to have taken that data fron throughout the

23 nlne to cone to the conclusion about the ase of $ater

24 below the coal?

25 A At that point the nean age is in the
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neighborhood of t,666 geans. If ue had none points, then
t|e $ould have no:.e data and -- ges.

A If gou lJere doins an acadenic exercise,
uouldn't gou have gotten nore polnts to help Uou have a
better opinion?

A I viewed this as an acadenic exerclse.
I 0Rac.

A l,lhen I do science, uhen I clo a proiect -- thls
is harel to convince cl ients at f i rst,  ls *- I 'ngolng to
go in  and I 'ngo ing to  do i t ,  t reat  th is  l i l (e  asc ience
and trc to understand the sgsten, and th6n I'lI trg to
help cou understand uhat it neang to lrhatever gour
problen is.

A ol(ac. Let ne put it this uag: If gou nould
have had the choice of picking ang points of tatr(lng uater
for age testirE beloH the coal, uould gou have just
pickerl one?

A I just picketl one.
0 tloulcl gou have iust plcl(ed one, thor.rgh, lf uou

had had that opportunitg, iust tal(e it fron anguhere?
A I nade those decisions.

Q $o lt's gour oplnion -- and I uant to nafte
sure He uxlerstand this -- that one polnt is sufficlent --

A This --

0 -- to forn gour conclutlion?

7A

1 A -- this one polnt ls eufflctent to help ne

2 relate uhat's golng on beneath the coal here anrl the area

3 uhere $e have uater. lnd that'3 $her€ I was Ioolring at,

4 truins to tmder€tand those relatlonshlpg, because gou

5 renonDer shat I uas dolng llas not a full-bloun

6 characterlzation of this susten; it's nore of a

7 l lnl tet l  --

B I l fel l ,  tel l  ne hou l lnl ted goun oplnlon is.

I A [feII, I thinl( I nade dlrect testinong as to

Lg what -- to l,hat I thlnk -- uhat ng oplnlone are antl uhat

11 the dlrect data and -- and lrnat nc calculations are. I

L? think thec were pnettg clear.

13 A Is lt pm{rible, Dr. l{ago, the age of $ater --

t4 sag ue plcl(sd a potnt rlsht here ltrldtcatlnsl belou the

15 coal, thur a polnt r ight here lhdlcatlnsl.

16 A Yes.

tZ Q Uhat about risht here llnrlicatingl? Coultl lt

18 be different agB rlsht nere?

19 A Yes.

?g 0 You irJrlt don't Imou?

2L A lfell, I thlnl( tne uag gou sag "You Jugt don't

?2 ImoH" i9 -- uhen gou're datlng uater, uhat gou're gettlng

?3 13 the collectlon 0f all those uater nolecules tnat

24 recharge at different tines under dlfferent -- whateven

as the nechanisns are, thec all cone together antl ue've got

I
I
I
I

I
I
I
I
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1 thls cnunR of water. And we're not dating a slngle
2 nolecule, so gou can nave slisnt dlfferences tnat are
3 golng on.

4 Tt's lil(e uhen gou presented -- cane dol,n here
5 antl gou collected Bear Spring at one point. lfe coulrl
6 nalte the sane argunent that nagbe cou should have been
? sanpllng Bear Spring everu nonth and doins carbon 14 and
B tritiun on it for everg nonth for flve gears and then ue
9 shoulcl have this area --

Lg A AII I want to nal(e clear, Dr. llago, ls, gou
11 sald the age of the uater under the coal te a certatn
I? age.

13 A At that polnt.

L4 A md cour tesunong, uas not ltntted to that,
15 as I reall. you said the age of the uater unden the
16 coal -- thore uas not anu linltation ln uour testinong,
tZ Dr. llago. lnd gou infer -- at least I lnfer fron gour
18 tesilnonc uou $ere talRlns about tne llhote nine. ilou we
19 flnd out lt'g taken fron ons sanple polnt.

?g A lt's tal(en fron one sanple polnt.

?l A Antl cou don't loorf uhat tne age is at other
?2 rclnts under the nine?
?3 A lhat is correct.
24 0 lhant( cou.
25 I want to trc to unrterstand a ltttle btt

75
1 0 Do you Imou that thls bounrtarg exlsts here
2 llndicatingt? Is that iust a suess?
3 A lhat's a fault and I've seen lt In -- risnt
4 hene (Indlcat lnst .
5 Q 0t(au.
6 A So I phcslcallg hane seen it rlsht here
7 llntlicat Inst .
I I Antt gou believe the fault ls a boundarc fbr
I the channel?

Lg A In thls part of the world, srnere -- ges. And
11 tnat's barled on ages of uateF I get on tne one slde and
t2 the ase of the uater ln the sandstone channel itself, and
13 also lool(ing at the fault souge itself.
t4 And do not take Exntbit l-G as beins
15 necesgarl lg a true and accurate depicilon of unere these
16 channels are. tthen gou tool( at the channels, tnls is --

L7 in class I call it a cartoon, but here I'll call it a
19 dlegran, illrrstnating lt for llltrstrative purpose3 uhat
19 ue think ts golng on.
?g q ol(ac. And so there's another fault alons this
2I edse here llrt<llcailns)?

?? A lhe Bear Cangon Fault rurc -- an I correct? --

23 tlown in hepe, down in here llndicailngt, and runs --

24 0 So the cnannel can conilnue cloun here
e5 llxdlcatlnsl? you iust don't ltnou?

?6

1 A Inat ls correct. And I dl<l not use this In an

2 area calculation, okag? I did not trg to approach the

3 pnoblen of nou nuch water flux nag be golng thnough this

4 on the basls of an area calculatlon because I don't have

5 enough data on the area of tne channel.

6 0 Tell ne unat sorts 0f testlng gou could d0

7 that uoulrl be nelpful -- testing or tlata collectlon tnat

I uoulrl help cou to Detter understancl this channel.

I !lR. CARIER: DrIII 56 holes In lt.

Ig IHE UfTilESS: If [Ie Imeu the geonetrc of the

11 channel, that uould be extrenelc heIpnJI. Tnat uould

tZ help cou deflne the volrne of the roclr. Then gou -- I

13 understand sorlethlng about porositg of tne rcck md get

L4 sone ldea of what the speclflc retention of tne rocK will

15 be. Then $e can get a better ldea of the volune of uater

16 that 's  In  th ls  th lns .

LZ I{R. HA}ISEN: I suppose soneone could go In and

18 nlne out the entlre thins and gou'd Imou exactlg uhat lt

19 tras.

ffi llR. $ilIfH: ilarl(, cone on. Are gou golns to

2L -- well --

22 l{R. HNISEN: This ls lnfornal.

23 lln. Sl{fiH: llell, I knou lt's infonnal.

?4 !lR. CAHTER: Lst ne nal(e an observation. I

25 have geolosc In nc bacRgrounrl as uell. so the l,au -- I
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better about this sandstone channel we've been taltr(lns

aDout. f'n not a geologist. f'n not a ncdrcloglst. Hou

bis ie thls sandstone channel that t|B're tau(lns aDout?

A I don't luou. I believe tne lenstn of lt ls
goins to baslcal.Ig run fron the Bllnd Cancon Fault to th€

bls boundlns fault on the east side. Its uldth f don't

underctand, and I don't understand what lts depth ts.

I'vs seen tne botton of lt, portions of the botton of lt,

so I Rnou that it'e clearlg a channel. You eee tnis

thlns conlns doun l lke thls (trrdlcatlnsl.

0 can gou polnt out the boundarles 0f lt on thls

exhibit? I  bel leve thls is Exhlblt  1. Can gou point out

the boundarl€s?

A I have seen the channel hsre and f have seen

th6 cnannel here llndlcatinsl. And I belleve eoneone

slse ulll present tsstlnonc that theg've seen the channel

nene t lndicattngl.

Is tnat true or not?

l{R. REYIIoLD$: lfe never qulte hlt that channel.

THE !|ITHESS: Hever qulte hlt the cnaillel tnere.

0 (By l'ln. SI{IIHI You shou a boumlarg on here.

Thls ls slnilar to eone of the qusstlons cou asRed lln.

l{ielsen about bourularies and coals, so I guess gou

ufflerstand what I'n gettlns at.

A ADSoIUteIc.
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| 1 A (BY lfi. Slt$Ht And it's recharstns

I Z sonewhere. t{e Just don't lmou?

I  s  A rhat 'scorrect .

| + A Unen cou talKed aDout the ninBs betns drs,
I

I 
5 sou're talKins about this area of the nine tlndtcatinsl,

I 6 not the area in blue?
I

I Z A lhat is correct.
I

I I 0 And cou rJouldn't have the sane t$ilnong for

I I the so-called tret area of the nine?

ItU 
A [o, that -- gou uaIR in there and uater l|ill

I 11 faII on sour head.

i 12 0 How l,ould gou conpare the uet area of the nlne
| 13 to other nines gou've been in ln this area?

I tn A In the ltght blue, faintc confortable. l{here

115 ue hit the sandstone channel ltself, I'v6 seen those

ltt kinds of flows in a couple of other nlnes. Vou knou,

lfZ theg're localized, thougn. Uhen gou flnd anu larse
I

118 discharge, t t 's tupical lc local ized.

119 And gou've heard testinonu -- and I'II

las collaborate that -- tnat what happens nornallg 13, gou'Il

lat be nining along. There uiII be sone uater in sone of the
I

|22 sands above gou, but the uater dralns out becauso lt'e

123 not a verc thicl( saturated sequence. It drain$ out.

lrn 
then it becones drs. And that's -- sou know, I tntnR

125 this nine prettg nuch fits that pattern unul Uou run
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1 thinl( I understand that Dr. l{ago woulrl not testifc that
2 based on observation points he uould verlfg that tnere ls
3 no possibititc that $onethins else could be happenlng.
4 But I understancl his testit'tonc to be that "I loot(ed at
5 these six pieces of infornation and then trled to nf,ke
6 then fit ln sone sort of coherent puzzle..

7 And to answer gour question, I satd
B facetiouslg, "50 dri l ls hotes." That 's uhat al l
9 geologists uant is a uelL densitc of about ten neters so

Lg gou sot the thinu ctrule<t 1it(e Sl|iss cheese. Then gou

11 luou exactlg $hat gou got and lIhere lt is. And I
t2 understand the arsunent that tne uater user€ are nal(lng.
13 fheg'ne saging, "This is too st(eletal to be able to drau
t4 the conclusion that cou did. " But also, I don,t belteve
15 that I understood Dr. llago to sag he's venlfUlns the
16 exact confisuration of the channel and so forth. Hs's
L7 saging, "Hene's ng theorc based on what I'n observing.,'
18 IHE IIIINESST I wish I'd sald that.
19 l,lR. Sl,lITH: Thant(s Jin. Ihat's helpfiJl.
U llR. HAltSElIr Incorporated ng reference.
2L A IBY l{R. St{IIHt I'n trstns to underetand the
n. channel in a 3-D wag. Do gou Imotl no!, deep lt goes, or
?3 ue don't ltnow?

24 A I don't know how deep it soes. There's
6 llterature on uhat a lot of these channels look lil(e.

78

1 And ws've lool(ed at the llterature, but I don't lmoll unat

2 -- tnB gmnBtrc of thls. But I feel fairlc confortaDle

3 the thlns n8 got sone length to lt and I feel falrlc

4 coBfortaDl€ uhat its orlentatlon is, but in terns of the

5 rest of the geonetrg of the channel, I don't underctand it.

6 0 okau. That's helpftrl to ltnou.

7 tlorJ, do gou knou uher€ the cnannel l8 belns

I recharsed --

I  A  l d o n ' t l m o u .

Ig 0 -- fron?

fi A I belleve ng direct testinonc -- I sald I

LA don't Rnou shere it's being recharged fron and f don't

13 Rnou unere lt's discharglng. But I -- based on the rtata

14 ue nave, I feel that ue have an idea what the flux

15 through the channel ls.

16 0 But uater i3 novlng --

LZ A 0h, absolutelc.

18 0 -- throush tne cnannel?

19 So gou b€lleve lt ls dlscharsing sonet|nat?

a A lt's floulng soneunere. And that bc

?I reference, tnat Feans ultlnatelc lt has to dlscnarse

22 sonelther€, night. There ls no giant sink, no black hole

23 for groundwater out here.

24 m. CARTER: It's golng soneuhere.

25 THE IIIINESS: It cones out sonewhere.

Bg

1 tnto tnts bls channel. Anrl I thlnk that channel ltself

2 ls belns dewatered rlght now trt tle speaK.

3 !4. CARIER: Let ne asl( a quelltlon. one of

4 tne concepts -- ng oun concept, at lemt, hene Has that

5 the water in tne nortn eftl of the nlne sas coning fron

6 the floor or fron the uorking face. It's notl clear that

? the uater le conlng fron above --

I IHE IIIINESS: Fron above.

I lR. CAHIER: -- at that polnt of the nlne.

Lg IHE IIITNESS: If I coulel drau a cartoon here --

11 l{R. Sl{fiH: Go ahead. I'n going to slt down

L2 arul IooK at nc noteg; 30 gou go anead and dra[, a cartoon.

13 IHE IilfiHESS: If ue uere to do a nonth-south

L4 cross sectlon of the channel, if [Ie start rlgnt ln nere

15 soneunere (hdtcatingl, here's the roof of the nlne golng

16 lll(e thl8 llndlcatirEl; then gou cone doun to where the

Lz channel is and i t  l ( lnd of truncates l lke thls thdicatlnsl.

18 I tnlnl( uhat's golns on, I'e've got thls

19 cnannel here and $e've got this Rind of overbank area of

?g tne cnannel, sonethlng lilte thls tlndlcatlngl. An I

2L doins ol(ac? An<l so when thes hit the -- uou hlt the

22 snaller anount of water, g0u'r0 at -- I'n not sure uhat

23 the thlcltnms of this thlns ls -- but sou're ln thls part

24 of it {hdicatinsl, gou tr(no[', and unen gou get into uhere

e5 the blsser quantltc of lt -- gou're ln the tnlcker part
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1 of the channel.

2 So I thlnk ue're lool(lns at one of the edses
3 of thts blg strean of sone soFt uith snaller overbanl(
4 florJ golng off to the south end. And $hen Uou run out of
5 uater, I thinl( ue're prettc nuch out of that overbanl(
6 flou area. Eut I don't Imou uhat the rest of the
7 geonetrc of thts thins tooRs uke.
I m, CARTER: Ihese are custon coals, risht? I
I nean, tnls 13 a strean delta --

Lg THE I|ITNESS: That's rtsht.
11 I'lR. CARTm: -- into a lake? Freshuater?
12 Saltsater? An ocean?
13 q tBy !lR. silIIHt ol(au. Let ne novE on. I want
t4 to asR gou a quesilon about Exnlbit g, lf gou uant to
15 looR at tnat, Dr. l{ago. As I've sald before, and I,Il
16 sag nang ilnes during the course of this heartng, I'n no
LZ seologlst, no hgdrologlst, but lf I toolr at the age of
18 the uater here foF gour various tBsts, lt appears to ne
19 that Blrcn sprins ls veru slnllar In age to uhat gou call
2g tne channel uater.
2L A Yes, uh-huh (Afftrnailvet.

E A Can gou drau ang inferences fron that slnllar
23 age or not?
24 A tfell, lf gou want to have -- and I forget $nat
25 tne dlschange out of Birch Spring ls -- gou're going to
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1 anc data.

2 llR. CAHIER: Cralg, I undenstand Uour queeilon
3 to be, Coulrl the Eirch Sprlng water be channel water
4 nacbe fron tnat porilon of tne channel on the uost slde
5 0f the fault even --

6 l,tR. SIITH: Uh-huh tAffirnativet.
? m. CARTER: -- uhether or not it's crossing
I the fautt?

I THE ttIIltESS: If ue dtd that Kind of
Lg calculatlon, though, orld t|e did the calcutation lookins
11 at fluxes of uater versug age of uater, l'e'd run out of
t2 uaten reallg fast if Blrch sprtng uas t|hat uffi dralntng
13 -- rrdl Delng fed bc tnat channel, because the channel --

74 tne hcdrosraph looRs lll(e ue're deuatering tne cnannel.
15 So Etrch sprlns shoultl haw tteuatererl lt a long ilne ago
le because it's dlscharglng a lot gr,eater rate than l.a
L7 gallons a ninute.
18 A tBv ilR. St{IIHt That gets to ng next
19 quqgilon. Exhibtt 4 ts the discnange fron the channel,
u and uou sac lt'g golng doun, but lt seerl3 to have gone up
2L antl doun. lnd actuatlg, the Iffit nesurenent loolcs
22 falrlg steadg. Ihe last flve nsaslmensnts aro fatrlg
23 steadu. l{agbe ue've hlt a steadg state.
?4 A you also had anotner perlod in tnere uhere lt
25 appears to have hlt steadu state and gone up. If gou
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I have to have a prettu IncredlDle condult to set that

2 quantltc of uater out to Birch sprlns that rmldlu.

3 l,lR. CARTER: Ie Birch Sprlns west of the Blind

4 Cancon Fault or on tne fault?

5 0 (BY I{R. sltITHl Veah, can cou polnt out where

6 Blrcn Spnlns ls on tnat nap, Dr. il8co? That nac be

? helpfirl.

I THE I|IINESS: I'n not sure lt shows up on that
g nap.

tg l{R. HA}ISEN: ft's quite a blt sest. Elsht

11 hundred feet west.

72 !lR. CmIER: So lt uoulrl be off tnat nap to

13 the top, r lsht?

14 l{R. }IIELSEN: The top corner.

15 0 IBY llR. Sl{ITHt So it woul<l be llke in thts

16 area risht ln hers ltrldlcatlnsl? You Imol|, I'n Just

tz wondering lf Blrcn Sprlns intercepts the sane channel

18 watBr fron another part of the channel.

19 A lfsll, at least $here l,e see the uater in the

29 channel, I don't thlnR that the fault ls tnansnlttlng

21, uaten across lt. And I thlnl( cou loolt et the ase of the

&, uater iust on the other Slde of tt, I thlnk that'8 uhat's

?3 golng on. lfhen we go mtnen to the gouth, I don't lool,

?4 -- I don't Rnou how the fault woultl bahaw tner6 ln

e5 terns of barrler/nonbaffier, becawe I Just don't have
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looR at thls hudrosraph ln lts totalltg, [r8 dld decllne

on lt, and ln another uear u6'll have nore data on lt and

I belleve that uou can see thls thlns le decllnlng.

Ther8's also -- charles -- ltr. Regnolds is
golng to nave to t$tlfg about, gou knoo, nou tneu do

tneir rcasurenents and those Rlnds of thlnss. And

there's alwaca a certain anount of plr.ls or nlnus valrreg

uhen gou'ns dolns a neasurenent. And these ans --

0 lfell, as I underctand gour chart, the llne on

here sDove the gear 'sl, that'g ['hen gou 3ag --

A lctuallc eroosed the bare part of tne channel,
ge3.

0 Anrt then rlgnt after tnec elpose lt, lt

tlropped doun?

A llell, renenber, theg encountered lt in tuo

dlffsrent tineg. And llr. Reunolds l|ill have t0 testlfc

exactlU ho$ thelr nlnlns related to thls. But, gou Imoll,

thec drove turnels into tne cnannel at tuo rllfferent

tlnes and I don't belleve tnoge uer€ slnultaneous. I'd

De erprlsed lf tnec are. But !lr. Recnolds r.rlll have to

testlfu aDout that.

0 0kag. It's bssn up and down but theg uere

also encountering a fair anount of water befors theu nlt

the channel. unat uaten ls that?

A lhat woulrl be the water that ls ln the llsnt

COURT REPORTER PRO 'P.05
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1 blue area here (Indicailnsl.

2 I Is that uater shown on gour Extrlbtt 3?
3 A tfhich is -- ges, that woulrl be Defore the line
4 " oh, no, that llould be -- Iet'g see.
5 A I'n trging to comelate gour exhibits and
6 Exhib i t  3  to  Exhib i t  4 .
7 A tlhere uas our --

I m. ERIK PETERSENT I'n lost here. t{hich
9 exhibit are I{e after?

Lg l,lR. CARTER: Exhibit 3 ie the chenistrg.
11 l,tR. HAIISEII: The diagran that !tr. Haco ts
LZ holdins in his nand is Exhibit 1. fhe one that ls posted

13 on the cltpboarcl ts Exhtblt  A.
L4 IHE UITNESS: Uhich one tg -- ts tt sotns to
15 be --

16 ilR. HAIISEI: Anrt Exniblt Z is baslcallc
L7 Exhibit 1 uithout the blue colorailon. Is that clarified?
18 ltR. SilITH: Ihat's ftne. I guess ng question

19 to Dr. llaso --

2g THE I|ITNESS: l{e don't reallg have -- I don't
2L have a sanple fron that because both of our -- of our
22 sandstones in the channel uere fron the nain boclg or --

eg fron the nain bodc or near the nain botlc of the channel.
24 one uas a drill hole that went up into lt and the other
aS uas on the face of it.

A.S$OCHTED PROFESSMIAL R!}'OIITERS . SCOTT }I. KHISIT, RPR
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I 0 (BY l{R. sl{ITHI lfhat uas -- I'II call lt tne

2 prechannel uater, iust for identlficatton -- unat uas the

3 relattonshlp of the precnannel uater to the channel

4 ['ater?

5 A I l,ould thlnl( lt's part of tne sane nsdrologlc

6 sgsten. Ihat's the assmptlon that I'n golng to nalre here.

7 Q I see. Antl do ue Rnou the ase of the

I prechannel $ater --

I A llo. I thlnk l,e Just covered tnat. Don't have

Ig a good ganpls because a Iot of that drainage, renenber,

11 alredg uent on before ue --

te l{R. HAI{SEN: Is that area pretts ueII

13 deuateretl nou?

14 fHE B$NESS: Yean. Tnere are sone drlpg.

15 Therc arre not snornous flotrs conlng out of lt. fhsre are

16 sone drlps that one encountere. And others uould hav€ to

LZ testifc aDout, gou Imoll, the decllns of those as gou loolc

18 at the drlps.

19 tR. HAllsEll: $o there reallg isn't ang water

n ln tnat area to sanple at thls polnt; ls that accurate?

21. THE I|ITNESS: UeII, as gou get closer to the

E naln bodc of the channel, then nore tlrtps start to occur,

23 but there ueFe no reallg sood flous conlng out of lt.

24 0 (BY llR. SI{IIHI But cou coulrl have found

25 enough uater to eamle. tfe're Just taU(tns about a
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1 statenent rlght here: fheg're wrong.

2 I H{plain to us hol| theg're urong.

3 A lhere's been a lot of rliscusslon ln sone of

4 tns literature about reslonal agulfers and Prlce River

5 Fornation, for exanple. Go trc to flffl one. You can't

6 flnd ilc. Sone of these fornatlon$ lIlll carru uatef

7 reaIIU ueII and others wlII not carrg water reallc well.

I The Fta$taff uill carrc water.

I lhere'g connonlg dlscharge of sprlngs at the

Lg contact betueen the ilorth Horn and the Prlce Rlver. It's

11 verg difftcult to find nang sprlngs in the Blackhault

t? Forrration -- verg difflcult. And the reason ls, the

13 ElacKnaul( Fornation doesn't transnit a lot of uater.

t4 Nes of uater in the BlacknauK, partlcularlg llnen gou get

15 asag fron a nine face connonlc go tp -- verg large

16 nunDers: ten, tuelve thor,rsand geaft!. lfhen gou get lnto

tZ the sandstone bensath tne Blaclfiaul(, gou corumnlg can

18 f lnd cuite a bit  of sater ln l t .  So the ldea of these

19 bis resional aquifers, it's Just not a true concept.

2g And ue're in the process nou of dolng a blg

2l studc on a rtegionwlde basls and at sone polnt In tne

2? not-too-dlstant futurc, u€'F€ golng t0 be dfficrlblng $hat

e3 lle thinlr ls going on uith these sgstens. Sone of then

24 uill carrg water; sone t'lll not camg water. But the

25 idea gou got to saturate a thlcKness fron the top of the
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bott le of uater.

A I'n not sure I coulrl have gotten a goo<l sanple
for tritiun analcsis, if that's gour quegilon, because
tr i t iun -- gou've got to be careful with tr i t iun because
lrou've sot the atnosphere in snall drlps, and tots of bad
thinss can nappen to gour analg3ls -- to gour sanple.

a Did cou trc to take a sanple of uhat I'r,t
calling the prechannel tJateP?

A No.

0 And gou didn't lool( to tal(e ong? I nean, gou

ueren't lool(ins for a source to talre that?
A If there had Deen a reat lg good sorrce of

uater, I tJould have srabDed it.
n At least in the part$ of tne nlne that cou

uent into?

A lhat's correct. I'n not in the Duslness --

lJelL, never r,lind. ue trg to get data l9 lrhat ue trc to
ge t .

I You know, if gou !"ead -- and I,n gLre gou knou
these nuch better than I do -- there's been a nunber of
USGS studies -- and I clon't know if we'II go through sone
of thOse, but there's tleen a nuDer of USG$ studles done
on coal nining ancl aqulfers and things, and theg aiwags
talk about the regional aquifer.

A And theg,re urong. I'n going to nake a

COURT REPORTER PRO \,2.95
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t hlll tlown to the Hancos Shale is sta|pls urong.
2 0 Dtd cou do anv effort to ldenilfc unat uater
3 that uas conlng out of -- let's tal(e Btrcn spring, for
4 exanple -- uhere Blrch Sprlngs -- the water ig
5 dlschargins out of Btrch sprlng, lrhere that'3 conins
6 fron?

7 A llo.
I 0 Hou about Blg Eear Sprlng?
I A Blg Bear Sprins $as a lot nore -- I don't uant

tg to use the wond',obvious." If gou 100I( at lt, lt ls a
11 prettc clear geolosic elolanauon for Bls Bear Sprlng.
Le You n@ out uhene -- gou walt( over to the spring and gou
13 look at where the rocl(s are arul gou follo$ the contact of
14 the outcrop and gou wall( up and gou walR lnto thB creek.
15 And then gou loot( at the fracturtns on thls guc. And it
18 uould be reallc easg for water to gst out of that creel(
tZ and to flo[' tnrousn these frrctures and dlscnarge into
18 tne sprlng. And then cou loot( at tne carbon 14 data and
19 the tritim data. Antl thls guu, Just fron those
ffi perspectives, clearlc n8 a lot of water ln it -- Iots
21, and lot$ of waten -- so nuch tnat lf thene is a
n contribution frun older uater sources, it's nass.
?3 A I thint( I have Just a couple nore quesilons.
?4 0n. Uhen gou caII the sandstone channel -- woulrt gou
25 characterlze that as a penched aquifer? Is that how gou
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1 0 tBY m. SilITHI 0f uater noving verilcallu?
2 Is tnat what gou're saclng?
3 ItR. ltAltSEN: Totaltc.
4 THE I|ITNESS: Total uater.
5 Q IBY !R. SltITHl I'n sorrg. I'n lost.
6 A Tota1 uater. Total uater flowing throush lt
? bc uhatever nechanisn gou want. And lf uou I00l( at roclrs
I in general, lf cou IooR at the venilcal versus tne
I norlzontal ngdraulic conducilvltg, unlesg tnere's 30ne

LE bis fault, sone verilcal avenue lJhere gou set lncreased
11 verilcat hcdraultc conducilvttg, tho hortzontat l$ -- tn
LZ alnost everg sedinentanv rocl( ls golns to be
13 substanilallc grsater tnan the vertical, order€ of
t4 nlnttude dlfference ln hcdraultc conductivltc. And
15 that's really $hat's solng to control tn€ flou of uater.
16 And nortzontal do$n't nean tansentiallc to tne surface
17 of tne earth. It's going to nove paraltel to uhatever
18 the structrrneg are.
19 ilR. CTRTER: Just for ng oun understendins as
2g nuch as for angthlng, the uag to sau this uould be tnat
2L tne water that'g in the cnannel is not 20,880-user-otd
22 lsolated uater that ras lald tloun --

e3 THE UITI{E$S: At the end 0f tne tast
24 glrclat ion.

25 l.lR. CARTER: -- a long tine qo. Ihere ts

w
I r.rould characterlze that? I want to trc to flt it in llith

2 sone of tne other llterature I've b8sn neacllng In nc

3 spare nonentg.

4 A Yeah, I thlnl( ln the context of the llteratune

5 that gou'vs been r€adlng, I thtnl( 'penched' uoultl

6 probaDlc bs tne uag to deecribe that.

? q 0l(au. And uhen gou sag the water's noving

I tnroush the cnannol -- whlch dlrectlons? Ib gou knoF

I uhlch dlrections? Is lt novins ventlcallu or

LU horlzontallc or both?

11 A Horlzontallu.

12 A Is lt also noving vertlcallg as uell?

13 A [feII, nou it is, out tne botton, novlng

t4 norlzontallg ln a naJor uag. I don't belleve that those

15 coal seans prlor to this uould allou lt to be novlng nuch

16 -- to be novlns vertlcallg. lnd then lf ue look at the

L7 calculatlorc I dld on flux, gou can't have a lot of water

18 noving tnroush thls tnlng at all.

19 0 Except throush -- I guess, lf thene were

29 faults and fractures In the coal seans?

2L A Ue'Fe etlU doun to -- what is thls? A one-

22 gallon bucl(et?

?3 llR. HAIISEN: Loolre lll(e tt.

24 THE UIIIIESS: A couplo of these a sear -- a

25 couple of those a nlnute.
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flou ln there?

THE IIII}IESS: Yes.

!R. CIRIER: But that tne age of tne water and

the proiectod, Daslcallg, decline curve that gou uould
proiect Dased on Hhat's Deen discharged and lJhat cou

anticlpate tne dlscnarge to be woultl srJggest to gou lt's

onlg novins at the rats 0f a sallon or two a ninute, that

tno rate ls verg slolr?

THE UITNE$S: Yes.

UR. CARIER: It's not abeolutelc statlc?

IHE IfIINESS: That's rlsht.

!R. CAHIER: It's not nodenate olther?

IHE IfIINE$S: That's rlght.

0 (BY m. SilITHf you sald that it l'as llRetc

the faults Inniblt the flou in tne cnsnnel. Can gou slve

ne a llttle nore detail on that?

A HeII, where ue looRed at the fault, at the

Bllnd Cancon Fault, on the one slde of tne fault we've
got uater which ls 5,060 ceers old. 0n the othsr side In

the channet I had gounger sater. I looked at the fault
gouge ltself, Drowht bacl( a feu pieces. Ihe fault gor.ge

snous -- uas drg. There uasn't uatsr coning up out 0f

tne floor, out of the roof oppo$lte the fault sowe. It

uas d drg fault zone.

so in that part of the world lt looked as lf
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1 the faultins has caused a substantial anornt of gouge.
a nno that gouse nag be -- lt appearg to be plaglng a
3 role. It could be sonething else on the other slde of
4 the fault that is causing this as wetl' but at least uB
S rlo have no evidence of uater coning across that and we
I have a Iot of gorJge.

7 lhen Uou go to the bis bountllng fault on the
I east side. It's got several hundred feet of
I displacenent. And I haven't encountered that Inslde of

Ig the nine, so I can't give gou anc dlrect tesilnonc on lt
11 other than it's got an aufiJI lot of <lisplacenent on lt,
LA which is soing -- to get water to flo!, across lt, Uou're
13 going to, one, not have a fault gouge IIIte this that'g
14 going to prevent flou; and secondlg, gou're going to have
15 to get tuo rocR untts opposite eacn othen that have nlsh
16 enough hcdraulic conducilvitg 30 rrater can flot, tnroush
L 7  i t .
18 In nc e)(perlence tool(lng at -- when gou go
19 insicle a nine, once in a uhi le we'II  f lnd uater
?g associated Hith a fault but it's not flowing through the
?L gorJge itself; it's flouing on one slrle or tne other. The
22 gouge is soft -- I nean, if gou nave water floulns
23 thnough tne gorJge, it tlissolves.
24 A okac. ltere gou asl(ed to lool( at the decllne
?5 of flol.J of Birch on Big Bear Sprins?
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1 A I did not analcze that. I nean, I looked at

? lt but I dldn't analgze lt fron the perspectlve of

3 presenting anc testinonc.

4 Q $o gou have no testinong to present on whg

5 tnose sprlngs are producing less water nou than theg were

6 a feu gears @o?

7 A Ho. I'II let others rlo that.

I 0 That uas iust outslde the Bcope 0f gour

I r€sponsibt Iltu?

LE A YES.

11 0 That's outslde of what gou uere asl(ed to do.

12 Is anu of the lnfornation that gou presented

13 -- ls that found ln the PHc?

14 A I don't belleve so. ueII, I'n not sure.

15 ilacDe sone of the thlngs aDout the sandstone cnannel and

16 dripplns out of the sandstone channel, that sort of

tZ thlns. But the isotoplc lnfornation is not in the PHC.

18 And lt's not ln nost PHCs, except for nine.

19 0 Except for tne ones gou do?

U l{R. CARIER: I'[r nakins noteg here.

21 I,lR. ERIfi PETEHSE{: Ihis ls an advertisenent.

n IHE UITI{ESS: That uas a blatant advertlsenent.

23 0 (BY lA. SllITHl can sou tetl ne whethen the

?4 conclusions of the PHc confonn to gour concluslons or not?

eS A i lo, Icannot.
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1 Q Isn't it IlReIu that at the point where theg

2 besan to encounter water theg were lnterceptlns a leadlns

3 edse of the potentlonetrlc surface?

4 !4. HANSE}I: Unat potonttonetric surface?

5 tR. AFPH.: S€e lf he can ansner the question.

6 THE I|IINESS: I don't think so.

7 0 (BY MR. APPELI llhu not?

I A Eecause thls uaten is conlns out of a

I sandstone channel out of the roof.

Lg 0 Uhlch water?

1t A The uater that is ln this hsdrosraph, C-4.

I? That uaten's conlng out of the roof. And tne

13 potentlonetric $nface that gou'ne referrlng to uould D€

14 water uhlch tfould be ln untlerlglng sandstones beneath the

15 coal.

18 q ilolJ. I'n tall(lng aDout then. Can't the

17 potentlonetric aurface be changBd bc the lnterceptlon of

18 uater? Can't the leadlng edge be noved baclt?

19 A Yeah, I thinl( $e'II have testinonc that uill

?g rllscLEs tnat verg lssue in conslderable depth.

21, Q Uell, Iet ne asR gou t|nat gou thlnk.

U A I don't have an oplnlon on that.

23 0 ol(ac. Do gou thlnk that tne uater Intercepted

24 before tne gandstone channel l|as lsolated rellc uater or

e5 ls it part of the hcdrologic flol, reglne in thls area

t
I
I
I
I
I
t
I
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1 I You cannot sag uhether theg do or not?
2 A I haven't neviewed the FHC in terns of ,.Is

3 this PHC adequate?" and that sort of thlns.
4 0 That's been outslde the scope of --

s  A  R l sh t .
6 !R. Sil$H: I thintt that's aII the quesilom r
7 have. I'I'r supe Hr. Appel has a couple of questions.

8 EXAUI}IATION
9 BY I{R. APPEL:

Ig Q Have a seat, Dr. llago. Talre a load off cour
11 feet.

1 2  A  I d o n ' t n i n d .

13 0 I do nind. I ltnow gou're used to standlns and
L4 tall(ins to gour students, but we're not gour students.
15 ol(ac. Lool(lns at Exhibit C-4, gou've drawn a
16 delineation of nining up to the sandstone channel. Are
1? vou uith ne?
18 A I'n uith gou. Ihat's tne hCdrosrapn.
19 0 There are silII sone fairlc aignlflcant flous
U prion to ninlng up to the sandstone channgl, correct?
2L A Yes. Yes.

?? 0 And gou're auans 0f I'tn. Reunoltls' te$tinonu
23 that the nlne uas drg for elght cears then suddenlc theu
24 began to encounter uater?
25 A Yes.
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1 that supponts the potentionetrlc amface?
2 llR. IIANSEN: I'n gotng to obJect. Ihe
3 qlrestlon's vague and anblgrFus. lthen I trled to Drlng
4 that out Defore, I don,t thinl( I succeeded verg uell.
5 tlr. Appel ls tau(tns about a potenilonetrtc sunface. Ih
6 that context, I have no idea uhat he's tatRlns about.
7 l{R. AFpEL: But I thtnl( Dr. }lauo nac. I,n not
I certain I have to satisfu uour eloectatiorc.
I !lR. HAfiSEil: I thlnk ue have to have sonething

Lg to let gour question be clean enough tnat sonebodg otner
11 tnan courceu and Dr. l{ago Imous unat's golng on here.
LZ 0 tBV tR. APPELI Even aftsr coachtng bg gour
13 counsel, gou unclerstand uhat I'n asl(ing gou.
L4 A I lost the quesilon.

15 !R. HANSENT I'd ltke !h. Carter to rule on ng
16 0bJection.

tZ !H. CARTER: f tfttnk f need to sas sonetntng
18 that l'ould clarlfc aonethlng I sald earlier, a sort of
19 interJecilon, that waf! at tne ilne that -- there t|as a
2g tlne -- anrl I can't glve uou the speclfic dates -- I'd
?L nave to Iook at the flle -- the Divislon uas auare, basetl
22 0n ths tlrllllng of the test l|ells and the sanpltng of the
23 test wells, that there uas a potenilonetrtc surface that
24 tne epents for Co-op napped as being betou the active
25 uorklngs of the Btind Cangon Sean, but that tneu
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1 going all the l|ag up and that that potentionetrlc aurface
a uas encountered at sone polnt. Thene's been otnen
3 testimnc that there are three separate potentionetrlc
4 surfaces.

5 And so there's at least four separate
6 potenilonetric aurfaces that have been testifterl to utth
7 respect to this kintt of proceedins. lnd I don't know tf
I therE's ang none, but there are at leffit those fo|'Ir
I surfaces. Ancl so uhen a qu€silon ls ast(ed resardlns the

tg potenilonetrlc surface, r have no ldea untcn one ls being
11 referred to, and I don't thlnR angone else doeg elther.
t2 m. CARIER: l{F. Appel, do gou nean the
13 potentlonetrlc surface that I Just descrlbed, the one --

14 tfr. AFPEL: yes.

15 ltn. CARIER: -- lle sau beneath the floor of
16 the cmrent uorRlngs at sone polnt in the past?
t7 HR. tFpEL: Do gou want to eag sonethlns?
18 m. HIETSEH: The potenilonetric surface tle,re
19 talRlng aDout ls the one deftned tn tne Co-op pernlt
?g uritten bg EarthFax, uhlcn is the star polnt sandstone
2I and the two other sandstones of the Star point

22 sandstone. That's uhat tneg caII the potenilonetric

23 surface regionallu in this area. rt's in the pernit and
24 Dc EarthFax.

25 l{R. NpELr Actuallu, I Has asl(lng. fhat,s --

g8

1 proimted that contlnued northuard nining uould, at sone

2 polnt, Interrept tnat surface as theu proJected lt based

3 upon the drlll data thec nad avallable to then.

4 So uhen I sald ue Imeu Co-op uas nlnlng touard

5 water, lt uas a veng general statenent that uou could

6 Just proJect tl,o etralght llnes and see an lntergectlon

? of tnis potentlonetric surface $hlch lau beneatn the coal

I sean that thec uere In and the direction thec were ninlng

I rJould lntensect at sone polnt to the north.

Ig S0 that's, uou [mou, a verg generallzed --

11 there uas not -- the Infornatlon ulth nesand to ths

L? channel and aII those sorts of thln$ uas not ln the

13 handg of the Dlvlslon at the tine, saglng, "0n, gean, ue

L4 Imeu thec uere ninlng tosard uater." But I uanted to sag

15 that in order to clarlft what I had sald earller,

16 especiallu ln llsht of uhat Dr. llaco is te$tlfulns nere to.

L7 So tne Dlvlsion dld not tninR there uere --

18 uell, never nlnd. I've $aid what I uanted to sag on

19 that. In term of -- I'n not sure I under€tand gour

2g obJectlon exactlc, but I ua$ trglns to --

2l !lR. HAllSEll: llagbe if I can clanifgr lle've

?? heard testinonu in thls pnoceeding, and also ln prsvlous

a3 procsedlngs, that t.|as conflicting. SorNe testlnong gitten

?4 bc tne uater ulers uas that there uas a single agulfer

es ulth a slnsle potentionetric surface, one strBight line

LM

I ilR. I{IELSEII: That's the eurface $e're tall(tns

2 about. that's uhat $rface is in thls Exhlblt 5 uou'ne

3 talRing aDout.

4 Im. HAllSEll: I Jtst t|ant to be clear wnat

5 l,e're talklns aDout.

6 llR. NIELSEI{: Ihat's tne $Irfffe we're tau(ins

7 about. Ihat'3 [,hg I shou on Exlribtt 5 the sane eurfrce

I Co-0p and EarthFax put togethen ln thelr nine pernit.

I 0 (BY l'lR. AFPEII Ane gou uith us, Dr. ltaco?

Lg A &str( uour questlon agaln, uoultl gou ple.Fe.

11 0 !h. lllelsen has defined "potentlonetrlc

t2 surface." And that's a $Jrface uhere gou encounter uater

13 lf cou nlne bacl( Into a nlne?

74 A ldell, no, that isn't trLle. fhat lsn't true at

15 aII. This is a polnt I'n trging to nafte. Unen cou

16 sncounter a potentionetrlc surface does not nean that

17 gou've encountepd uater; lt neans gou've hlt a surface,

18 if cou drlll rloun at tnat polnt, water uoultl rlse ln a

19 uell to that polnt. It doesn't nean that ther€'s

2g actuallc uater conlng out of the botton 0f angthlns.

2I There's a real <liffenence here between a potentlonetrlc

n surfme 8nd a u8t9r taDle. And gou got t0 -- gou can't

23 treat a potentlonetrlc surface llke tt's a water taDle.

?4 lt's a conflned aqulfer, not an unconfined dulf€r.

e5 0 Has tnls nlnlng intercepted the reslonal uater
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1 table?

2 A l,lell, it gets back to the thins about the
3 USGS. It has not encountered uater that's in the
4 underlcing sandstones.

5 I lhe water under the nine?
6 A Unden the nine. It has not encountered that
? water.

I 0 But has it encountered water that has been
9 recharged fron tne surface?

tg A Yes.

1 1  0  S o - -
12 lR. CARTER: Ihank cou aII.
13 l,lR. HAilSENT GIad l.|e cleared that Up.
L4 0 (BY I{R. AFPELI So it's uater recharged fnon
15 the surface that woultl naRe its uag doun unilt it
16 encountererl sonethlns that would pnohlblt lt fron noving
t7 dot|n?

18 A Yes.

19 0 And then lt uould nove out or soneunere?
2g A Yes.

21, 0 0l(ac. so as the ninins nov€ bacl( Into the
22 hlII, for lacl( of a better tern -- nountaln -- I guess

23 it's a nountain -- lt is encounterlng uater that could
24 suppot't recharge down farther in the etratigraphg becarrse
25 of faults and fractures. correct?

A$SOGIATED PROFESS}TTAL HEPORIffi - SCOM il. ffiIGNT, RPR
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1 A In a theor€tlcal 3ense, geg. But ln a

2 practlcal sense in thls case, I  don't  think l t 'g

3 supportlng appreciaDle, if dtg, downward floll fron the

4 botton of tne sandstone cnannel.

5 Q Ue're tau(ins about before ue get to the

6 sandstone channel now.

7 A I don't Imou $nat tne necnanisn l9 for tnls

I waten settlns in. I nean, lt clearlc has noved soneholt

I to set Into this channel. As cou get closer to the edse

tg of the --

11 0 Forget the channel. l{e're not there cet.

12 A ol(ac.

13 A Apprcclable flous have been encountered ln

14 nlning beulnnlns In 1$0, m lln. Regnolds testlfled, a

15 slsnlficant dlfference. llo$, under gour nodel, uas that

16 uater recharged fron tne gurface?

t7 A Yes.

18 0 0l(ac. Can lle call that a leading etlge of

19 recnarged uater? Is that a tern gou could De conversant

ff i  ul th?

2I A I'n conversant uith lt Dut I uouldn't applc

E. that to thls.

n 0 You don't lil(e |J3lng the tern "potentlonetrlc

24 surfrce." I trould have called it the leadlns edse of ths

25 potentloretnlc surface. Uould uou be conversant utth that?

LW

1 llR. CARTER: I tnlnk I understand tne

2 concept. I rcan -- ueII, I won't put tlords In gour

3 nouth. !S understarullng of uour testlnonu uas, all thls

4 water that Co-op has seen conlng out of thls roof, or the

5 great naJorltc of lt, ls conlng fron tne channel --

6 IHE IIITNESST lhit'g rlght.

7 m. CIRIER: -- fron the sgsten.

I IHE IfIIilESS: A naln Dodc of the channel --

I llR. CIRIER: But unilr 1993 lt dldn't hlt the

tg sand and see lt.

11 IHE I{IIIIESS: Rtsht.

LZ I{R. CAHIER: Before that, the channel [,as

13 above then and thec wene nlnlng under -- thls is a large

L4 rlish lilte tnis (Indlcatlnst. Inec were doun hers under

15 the Ilp of the dlsh. Ihere uas uater above then startlng

16 to drlp, startlns to drlp. Then when thec hit the bowl,

L7 the slde of the boHl, tnes nlt pac dtrt. Ihat's unen lt

18 reallg started to flotf.

19 IHE IIIII{ESS: Ihat's correct.

ffi l'ln. cARTEn: Is that -- ol(au.

2L THE I{ITilESS: AD$OIUteIc correct.

22 t'lR. CARIER: That uan nu concept 0f uhat hls

23 testimng uas. So aII of thls i3 channel uater. llone of

24 thls -- Iuon't  sag -- i t 's al l  part of this sgsten.

eS THE l,l$l{ESS: I vlelr this uater that theg
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1 A You're reallg nixing things up not'.
2 I Let'$ Ieave "potentionetric surface" alone.
3 The recharge fron the surface $ould support the
4 srounduater table gou woultl see throughout the sequence,
5 correct?

6 A Recharge fron the surface supports aIL the
7 gnound$ater that lle find fron the top of tne htII
8 ancwhere to the llanco$ Shale on even belou, geg.

s I And hou l|ould gou account for the rflfference
Lg betseen no flou in the 1980s ninins and the substanilal
11 flows that ue've seen even before tne sandgtone channel
12 uas encountered?

13 A Thec started hittins the edge of the sandstone
L4 channel because, as I dreu the cartoon, it's a big fat
15 channel with an overbank flow area. And llnen thec
16 started nining into that, theg started Sett ing [ater, and
L7 that's uhene thelr first water [|as encountered.
18 Q How uicle is the sandstone channel?
1 9  A  I d o n ' t k n o u .
2g A Hou deep an<I thictr is it?
2 I  A  l d o n ' t l m o u .

?2 A Thls parilcular exhibit sags that thes
?3 encountered that water before thec nlned up to the
24 sandstone channel.

25 A But thec --
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1 flrst encountered that's 0n thls hcdrosraph as belng part
2 0f thls sandstone channel.
3 0 tBy XR. AppELt Is the sandstone that uou
4 belleve is a channel fractured?
5  A  l d o n ' t R n o u .
6 0 Do the sandstones fracture tn thls area?
7 A tfe see -- when ue firul sandstones near the
I faces, theg're reallg fractured. And ['hen cou flnd then
I at snsaten depth, gou don't flnd that ktnd of fract|Jre.

Lg A Isn't this area subJect to reglonal fracture?
11 A There's sone regionat fractune.
t? 0 Regtonat ioinilns?
13 A Uhen I loolred at the channel, I didn't see ans
L4 ffitctur€s.
15 0 Hou nang feet of the cnannel dlct uou look at?
16 A 0h, a rtdth of nagDe total -- ls a hundred
LZ feet -- ls that a reasonaDle --

18 0 Ansuer fron Uour nenorg.
19 A tfell, ol(ag. uU nenorg uoultt be 100 feet. lfe
2g can nave others tesilfc.
27 A h segnents or conilnuoul?
22 A In two segnents.
23 A Hou bls uere the segnents, to the beet of uour
24 approxinatlon?

eS A One segnent, nagbe AS feet; nagbe one sffinent,

7gI
1 A That's rlght. and $e have a flux of water.
2 0 Uhat ts that?
3  A  A f l ux?  A f l o r f .
4 Q Ho, no, no.
5 l{R. CARIER; Lot ne eee lf I can snort-circuit
I thls, because I tnink there's a gFeat dsal of tesilmnc
? that the hortzontal perneabilitc tn thts area generallg
I ls, ln order of nasnltude, hlgner than uenilcal. I thlnt(
I there's also rureenent tnat there is soriB ventical

7g perreaDl tttc.

11 I nean, fron ng perspecilve, frrcturlns the
1? sandstone is not the rDst inportant thins. The qussilon
13 ls, Is there fracturins throush the shales? I nean, the
t4 sandstones are verilcal and -- verilcattC and
15 horlaontallc perneable, pnssunablg, and it's tnB shales
16 that present the barrlers to the verilcal perneabltttc.
17 t{R. NpEL: Let ne eplaln uhc I thtnR this ts
18 lnportant. ff the santlstones are fractured, tnen it,s
19 less of a channel than he's telllng us. The uater ls
?E solng to nove fron the top down thnoush tt as llell as
?I thnough the rock ttself on a horlzontal bffits.
22 ltR. CARTER: Lst ne ask sou thls geolostcat
23 quegilon: You've got a channel and gou have relativelc
24 pern6aDle naterlal underneath an<l we don't particulartu
25 cane uhat's up aDove. fhen it's not tne fnacturing ln

16G

1 75 feet.

2 0 Ull l  water ln tnls part lcular vlclnltg nove

3 down vertlcallc throush these sandstones becawe of

4 fractures?

5 A You nean the sandgtone channel?

6 0 The sandston€s ln the area. tfe'Il get to the

? channel.

I A If gou're ner the surface, uater l|lll nove

I reallu rearll lc doun tnrolEh then. Eut gou've got a

tg serles of Intervenlng claus In the Blackhaul( Fornatlon.

11 tfe're going to nave clag lagers ln nefe, antl those thlnss

LA nal(e the groundwater flow in the Blackhawk dlscontlnuous.

13 A lhes slow lt tlown?

t4 A Ho, I nean discontlnue lt. TneU stop tt.

15 0 fne water pi les up on top of then?

16 A Unat nappens ls, gou can evsn run Into

t? sandstone channels are tnat comletelg drg. Thls ls not

18 unconnon.

19 A Let's talk aDout the other feature cou iust

U dlscrrssed. You sag tne waten uoulrl pl Ie up on top of

2l uhat?

22 A I dldn't sag the water uould plle up. You're

23 puttins uords ln nc noutn.

?4 A UeIl, gou're saging gou uene encounterlng

25 sorething othen than sandstone?
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the channel tnat is of lnterest. It's whetner tne water
pssslng throush the channel vertlcallc lnto the le$s --

into the coal, tnnoush the coal lnto tne next sand, and

throush that sand into the next -- through the snale and
-- r nean, it'$ vertical, Isn't that reallc tne lssue,

uhat the degree of vertlcal perneabilltu ls? llell, don't

let n6 tell cou uhat cour case ls, but

llR. AFPEL: okau. I rJnderstand what gou're

$aulng.

Tl{E HIT}IESS: Ihat's nu understandlns of it

too. fhat 's the l |ac I vteu i t .

l,lR. CARIER: Let ne sag this too, because at

the end of thls I'n golru to asR for sone briefing

because I think tnls goss to a legal (ruestlon, and that

i3, that eVergthlng on tne planet ls connected t0

everuthlng elso.

Antl the questlon is -- I nean, I thlnk In one

sense certalnlg this is a hcdrologlc sgsten. It's the

llasatch Plateau. It's the dralnase of thls rlver. Ihe
questlon real lu ls $netner nlning et lvl tg ln tnis nine

has -- I'1I puII the tennlnologg fron our neu uater

replaconsnt lau -- lnterrupted, dlnlnlshed, or

contanlnated tne water supplc. That's l(lnd of the cnux

of thls lnvestlsatlon.

so thsre's goirE to be a qu$tion at sone
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1 point, I.|hich I thinl( ls a legal quesuon. Let's agslrne
2 for a ninute the rate of dlscnarge of thls 3gsten l$ a
3 callon a ninute. Let's assune for a nlnute that gallon
4 ['as nal(ing its uag to Einch Creetr or Bean Sprlng. I
5 think that raiges a legal question. I 'n not saglns
6 that's the truth, but I'n saging that ralges a legal
7 question: Does the dlninution of flou deprivins Bis Bear
I a sallon a nlnute constitute one of thoee three tnlnss
g ue're trging to prevent?

tg You don't have to ans$er now, but I thlnl( I'n
11 going to need the attornegs to teII ne. Is tnere a de
12 nininis rule here or lg there ang connection -- ls thene
13 a factual deternination or ang connecilon? llust the
L4 Divlsion tal(e action? t{ust replacenent tal(e place?

15 And I tninl( a related question ls -, r nade
16 notes to n$elf and I threw then auag and f snouldn't
t7 have done that -- nu3t the uater ueerg quantifc -- are
18 the i,rater uiers or water intenest ounens entitled to a de
19 nininis exception? How accuratelc nust theg quililfc the
29 interruption?

?I Do gou see uhere I'n hea<led? The bigger
?2 question here is hou -- lf one sa1lon a ninute -- uhether
?3 soneone's liable to do sonething or has to do sonethlng
?4 based on one gallon a ninute, doee that also put a bur{en
25 on the uater users to denonstrate -- $hat's the orden of
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1 nasnitude water ugens sould need to shotl? Uoultl thec

2 need to sholl txl one or flve or In tne nelsnDornood of a

3 thousand? Uoultl gou have lt nake a showing of quantltc?

4 The analogg here, I thlnl(, is danagffi. You

5 Rnou, gou bacl( Into ng car. The flrst question 19, Are

6 gou nssponslble? Is there a caBal connection? Ine

? second qu$tion is, Hou nuch? You Rnou, uhat's the

I lnJur,g and uhat are gou entltled to in terns of

I r€parat lons?

Ig So the caveat here is I'n not nal(lns -- I'n

11 not saglng I't/e declded anctnlns about the sclence or the

tA causal relationships or so fortn, Dut I thlnl( $hatover

13 th6 evldonce ls, uhatovor the frcts are, ue'rs stlll

t4 golng to have to nave s0n6 brleflng ancl Ergunent on doeg

15 1 gallon a nlnute or 1.2 gallone a ninute natter. So be

16 thlnftlng along tnose llnes.

LZ Go anead.

18 l,lR. AFPELT But that doesn't tal(e care of the

19 lesues concerning the adequacc of the PHC or --

U }IR. CARTER: ThANR UOU.

2L HR. AFPEI: You recosntze that?

E !4. CARTER: Thanl( uou. Inat's another

23 gr.Htlon, obJectlon tlnlch has been ralsed: Dltl the

24 Divlslon, at the tlne lt appnoved the PHC on purported to

25 appnove the nBneual, have ln lts possesslon the sufflclsnt

1,72

1 descrlptlon, ue can do that, Dut I thlnl( ue probablg

2 or.Eht to flnlsh ultn Dr. llago as qulclrlc as reasonablg

3 possible so we can let nln so.
4 I'n sonng to r,se that preclorJs tlne

5 speechlfClns.

I 0 (BY l,lR. APPELI Vou don't mou [,hat the source

7 of uater for the sandstone channel ls other than surface

I recharge?

I A That le corect. Let ne clarifc that. Ifell,

lg that's -- gean, that's correct. I don't Imou -- I -- I

11 -- I don't understand the florJ path fron the eurface to

12 the channel.

13 A ol(ac. But it coulrl be roughlg vertlcal fron

L4 uhere the preclpltatlon feII aDove?
15 A I nave sone trouble with tnat because of the

16 nature of tne Blaclfia$k Fornation.

17 0 Unat trouble ls that?

18 A The BlacknauR Fornatlon, unless gou're near

19 cliff faces, does not tramnlt uater verg uell.

ffi I,lR. CARIER: Verticallg?

2L THE IIITNESS: Yean, verticallc or

22 horlzontallg. It has real trouble. You get In a

23 sandgtone channel, cou find sone water, lt has real

?4 trouble transnittlng sater because of the nature of the

eS Elackhauk ltself.
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infornailon to nalce the conclusions tt dld? Are those
conclusions adequate to support the lssuance? you're

right. Ihanks.

ol(ac. so I thinl( that's the context of what
the Division has to wrestle wlth: the intenfersnce
quest i on ancl the "d i rl-we-have-l.|hat -ue-needed-uhen-we-d l d-
$hat -we-di d?" quest lon.

l,lR. AFPEL: 0l(ac.

HR. CARIER: Did that derall a train of
thousht ?

llR. AFPEL: $everat.
Im. HAilSEN: You were talklng aDout --

l{R. AFPEL: I know uhat I uffi taU(lns about.
I,tR. HAIISEH: -- sandstone fractmes.
llR. A,PPEL: l{agbe gou could Just talre ovor.
Im. HAI|SEN: llo further questions.

l'lR. CARTER: Dr. llago, I understand gou need
to leave at sone point.

THE !fITHE$$: yes, I need to leave as soon all
possible. I need to catcn a plane to --

l.lR. CARTER: I thinR in terns of thts as tlell,
I uanted to provlde the opportunltg for Co-0p to present

arlditional verbal infonnation and thls sort of
infonnation as wel.l. If there's a sense uhen tJe close
that ue need another affidavit or ue neerl sone other

COIJRT REPORTER PRO 'J2.O5
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A IBY ltR. AppELl nnd the Blackhauk, does that

nelp create perched aqulferg?
A Yes, uhenever gou get a sand that's ln

hgrlnaulic connection sonehou uith sone surface. lnd I
tnlnl( nost of lt's golng on near cllff faces.

0 Nou, gou tesilfied that cou found water on the
I|est slde of the -- uhlch fault ls tt?

A Bis Bear.
0 Btg Bear Fault. But --

A 0h, no. Bllnd Cangon Fault.
0 Blind Cangon Fault. Ihat's risht. But not on

the east side. Isn't that a little odd to have one side
of a fault that Is as extenstve m thls carrging water
and not the other side?

A I don't Rno$ lf that's odd or not. I thlnk
that's klnd of in keeplns lrlth nou nanc fautts wlll
operate. You're offsetilng strailsrapnc. you're puttins
in fault gouge.

A Ansuen the quesilon. If gou want to set out
of heFe, gou'ne solng to have to confine gour ansuerg;
otherwlse, gou'II be tal(lns another plane.

A I'lI trg to ctlrb ncself .
q I kneu that l,ould uorl(.

lilel], gou've draun on ExhiDit S -- gou have
gour sandstone channel, although ue Imou it doesn't have

t
I
I
t
I
I
I
I
t
I
I
I
I
T
I
t
t
I
I
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I dnC; sone wlll have uater ln then.
a I Uhat is the throw on that fault?
3 A Is lt 156 feet? Hundned to a hr.ndred ftftg
4 feet.

5 I And thene is a superflcial expression --

6 A Yes.
? Q -- on the top of hntrc llountain. so a$ lt
I passes down through the varioue strailsnaphlc lagers, if
I rratePs ln that strailgrapntc lager, [,lll the fault

tg lntercept and nove water?
11 A I'n not lnclined to thtnt( of the fault as
tZ belns this big corutuit for uater. Ths fault's tulI of
13 gouge.

t4 A So this fault is not a condutt for uater?
15 A lmere I 've vlsl ted thls fault ,  i t  is not a
16 condult fon water. l{o$, there could be sone -- I need to
t7 elaDorate a littre bit -- there could be sone sequencB
18 sonetrhere where gou've got two goorl pieces of sand
19 opposite each othen and no gouge. Then the fault uould
u be tnvisible to uater or lnvislble to -- tt uoulrl be an
2l Invlslble bamier, be no barler.
n ilR. HAilSEH: Do ue know that that errer occurg
frl one uag or the othen?
24 IHE I|ITNESS: It occurs sone places.
25 A {By !R. frppELl BasBd upon the infornation gou

116

t have, has nlntns changed the historlc undergr-ouffl flos of

2 uater?

3 A Io the extent of 1.2 gallons a ninute. f feel

4 confortable sauins that.

5 A And that's because of cour sandstone channel?

6 A fhat's because of the sandstone channel

7 e And gou're sacing lt'$ ilrposslble for the

I nlnlns efforts to have lntercepted uater that uould

I hlstoricalls recnarge elther Blrch or Blg B6ar sprlng?

tg A f feel reallg confortaDle that lt hffin't

11 intercepted Blg Bear Sprlng. lnd I don't see evidence,

LA becaBe of the fault and uhere the water ls inside of the

13 nine that tneu've encountered, that there ls evldence to

LA clenonstrate tnat it has affected Birch Sprlng.

15 0 You, I thlnk, testified that the cre€l( ls

16 recharglng Blg Bear Slrlns?

LZ A That's ng oplnion.

18 A Tell ne hou that's going to worlc.

19 A lfell, gou've got a lager of r-ock that's reallg

29 fractured because it's near the surface, and gou follou

?,t. the outcrop of the rocR and it rune into the creelr up

?2 gradlent, and uatsr flou{t doun the creel( and flor,s into

23 the fractures and flotts doun affl dlschanses out the face

24 0f tne spPlng.

25 0 So gou'r6 saglng that creel( rlght there is a

1

2
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I

I
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14
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1g

2E

21,

22

23

24

25

LLA

to be that wlde ancl ue don't Kno[| not| deep lt ls or

thlclr, is bound bg tne faults. Is lt posslDle that tnat

sandetone cnannel is lntercepting $ater that noved doun

the fault?

A l t ' s  a  pmslb l l l tg ,  but  I  don ' t  th lnR so.

0 If there's uater avallable that gets to the

e*lt sldB of tnat fault, it rIiII nove doun the fault.

Nothlns eepeclallu odd aDout this fault, is there?

A No, I nould not sag that lt uould nove doun

the fault.

A Parallet to?

A I feel mre confortable uith "parallel to a

fault" rather than "doun a fault.'

A Uhen f saltl "rlown, " I neant downgrade ln this

Instance. But lt ulll nove parallel to the llnes of the

fault on Doth sldes of the fault?

A If both sides are saturatd.

A And I'n asking gou to assullo there's uaten on

the east slde of this fBult. Do gou belleve there is

water on the sast slde of that fault farther up into the

nountaln?

A At uhat stratlsraphlc horlzon?

Q Anc atratlgraphlc horlrcn.

A [fell, Decause lt's going to depend on unich

stratlgraphlc horlzon gou're ln. Sone of tneee nlll De

COURT REPORTER PRO IN,,0S
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1 losins strean?

2 A I'n gaging that it loses enough -- Ioses sone
3 uater to get into -- to recharge the sandstone uhere the
4 sandstone crosses it. It doesn't nean it'g a losing
5 creek at aII  t ines.

6 I But there's no ngdraulic head fron that creeR
? into that, is there?
I A l{e11, the creel('s hisher.
g 0 ol(ac. But the creek ls al$o floulns paet that?

IA A Yes, uh-huh lAff irnativel.
11 A You're sagtns that the water that ts coning
la dotrn throusn the nountain fron actual recharglng in these
13 ffactures ls solng to be dtsplaced bg creek uaten?
t4 A I thlnk gou're addins sone thlngs tnto nu
15 testinong that I didn't have in tnere.
16 A UelI, isn't uater also novlng doun throwh
LZ these fracturee --

18 A lhene wi II be sone water --

19 A -- naturallg?
2g A -- naturallg near the face of the cllff. It
2l can nove doun. But lf gou lool( --

22 0 Stop right tnere. So lsn't that water
23 actuallc recharglng the creel( rather tnan vlce versa?
24 Isn't that sone of the creek flow?
25 A It depends tlhere gou are. Sone of lt nac be.

1 uill be sone testlnong nore specificallc about that.
2 I,lR. LEEII&STER: llr. Carter, can I agl( a
3 question aDout that?

4 l'lR. CARIERT Sure. 0h, geah.

5 !n. LEEI{ASTER: For the nscord, ng nane ls
6 Darel Leenaster, Castle Va1lec Special Services.
7 So, lfr. l{ago, this point where gou'rs saglng
I the water uould enter fron the creek lnto the sandstone
I fornation then nove to our spnlngs, l3 that belou the

LE discharge point for the Co-op l,tine?
11 THE IfITNESS: I'n not sure.
72 lR. CARTER: !ile cEn piece that together.
13 THE [fITltESSr fhat woulrln't be hard to figure
t4 out.

15 l,lR. LEEIIA$TER: lfhat he's testifUtng here --

16 if this uere true, thls noulcl be a terrlDle tragedc in
Lz that spring because the Dlvislon of Drlnklng Uater woul<l
18 sac that spring is surface-lnfluenced, therefore gou

19 can't use it as a grounduater source; it has to be
2g treated as a surface uater source and I uoulrt nave to
21, treat that throush a treatnent plant.

22 HR. CARTER: l,that's the dlstance fron recharge
23 area to sprins? I know there's a linitation beca|J3e aII
24 springs are stnface-lnfluenced.

eS HR. LEEIIASIEH: And I don't know ho$ thec

118

1 I'n not going to let gou tulst this too l'luch Defore I

2 teII the stors here.

3 0 I 'n not trclns to twlst i t .  I  iust f ind l t

4 lnteregtlns that gou have a source of -- the source of

5 uater for the creek is the surrcundlns stratlgraphg,

6 correct?

7 A Yeah, snounelt, upstrean dlscharges. You

I Imou, gou lool( at the hcdrograph of the creeR. It

I clearlg nlrror€ unat's golng on ultn snounelt and storn

Lg events and that sort of thlns; so cleanlg it's uhat's

11 going on ln the near slJrface and the drainage area of the

L? creel(. rnat's uhere creetrrs get thelr uater.

13 0 But that sane snotrrBlt l3 novtns dol|n throusn

14 the fractures ln the rocR as weII, correct?

15 A lfhen gou're nea!' the cllff faces, gou're golng

16 to get sone of that solns ln. But gou've also sot to

L7 look at uhat ls gour opportunltc for snou to stlcl( on a

18 cliff fee. It's not an easc tasR.

19 0 Let's get back to the polnt. There uould have

2g to be roon tn that fracture for the creel( to entef,

2l cornect?

22 A Ye$.

n 0 Hou far ls the creek fron the sprlrlg? tilhere

24 do gou thinl( lt entere?

25 A 0n, I clon't Imou. I{lthtn a nalf nlle. There

LU

1 uould deftne that. If lt's as cloge as lrnat $e're

2 tall(lng fron that creek source to nc apring, I'n gure

3 tnec uould tell ne that I can't uts that as a grotndwater

4 source, lt has to De $trface-water tr€ated and therefore

5 woulrl have to go throwh conplete conventional treatnent

6 before I could tlse lt. So thie uould be terrible for ne.

7 I,ilIDENTIFIED SPEMER: HOW COUId it gct PASI

I Elrch? It --

I l,lR. HAIISEN: Thls lsn't the tt|o epr"lngs; thls

Lg ls Jrrst BIs Bear.

11 MR. LEEIIASTER: JUst BIg BEAr.

12 A IBV !R. AFPEILI Ih sou lmou whether or not tne

13 waten encormtered ln the nlne noves touard the east? It

14 doeg generallg, doesn't lt?

15 A It'3 tw inpnffieion that water ln tnat channel

16 -- the natunal sradlng uould be touard the east.

L7 0 And water encountered ln tne nlne becarce 0f

18 the nine Horl(lnss aII som to the east?

19 A f tn lnkgenera l ls .

U A You dldn't reallg vlsit the eastern areas of

2L this nlne, dir l  cou?

?? A Not the closed areas.

23 0 lilell, <lo gou Imou fnon convercatlons lf lt's

24 wetter ovEr tnere becatrse of uater that's been

25 encor.rntered ln the nine that'g nade lts uac thene?
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1 A I'n not sure.
2 Q Do gou l(nou uhetner tne uorRlngs that have
3 been closed have uater In tnen, fFon gour conversailons?
4 A I'n not sure if thec do or not.
5 ilR. AFpEL: Do gou uant to ask lt?
6 llR. NIELSEil: yeatr. Eeen waiilnS for thts.
7 !A. NpEL: Tnls is l t ,  peter. Go for i t .
I Im. ilIELSENT Steutns for tnree nontns.
9 H(N{INATIO}I

Lg BY I'IR. HTE| SEII:
11 A Just a couple of qw8ilons on thls hcdrwraph
tZ here. If I loolt at lt after ths intencept l,hlch l|as ln
13 the channel ln 'git, I see a steadu decllne ln water uhlch
L4 is, gou Rnou, translont state, deuatering the sandstone,
15 but I also see peal€ occurrlng roughlg between ![au and
16 June uhlch corresponds to peal(s ln Bear Spnins and everg
tZ other sprlng ln thls area. Does thls lndlcate a locat
18 recharge or i9 thls a funcilon of neterlng problens or
19 uhat?

2g A I don't ltnow. I don't thlnlt tt representg
?l local recharge. I thlnk the ase of the water ts --

22 0 llell, that's tnre. I Lnderrstand that. Br,rt
23 gou got a nlxing phenonenon solng on nsre. I also IooR
?4 at thls and I sag, uell, I sot peaRs occurrlng qulte

25 often ln June.

123
1 m. NTELSEII: HeII, uean. But that's uhat
2 occur€ in Bear Spring and all the other springs we loolrd
3 at as well. It happens tn Eear cangon strean. It
4 happens tn Hmtington cneel(. I'n Just polnilng that
5 out. lfe've got tuo thlnss ue're lool(lns at nere.
6 l.|R. $ltITH: I'v€ got one quesilon on the
7 cnart,  i f  I  coutd tnterJect.
I llR. CARTER: Sure.
9 FIJRIHER EITAIII}IATION

tg BY I{R. SIIITH:
11 e Dr. ilago loot(lng at goun chart -- tnls tg
12 E$lblt 4 -- and then looktns at the pHC and the CHIA, we
13 have dlffer€nt nutbers. Can gou Bt(p1aln uhc the pHC and
14 CHtrA have dlfferent lline discharge nunber€ than gour
15 chart?

16  A  l l o ,  I can ' t .
LZ 0 Uhere Uou dld uou tat(e gour nunbers fton?
18 A lhese nunbers were provl<led bg ilr. Recnolds.
19 q Arut gou have no tesilnonc as to ung theg're at
2g variance $ith the figures that ore tn the pHC?

2 I  A  l hawnone .

22 ltR. CARIER: Do gou have quesilons, llr.
?3 Hansen, or shoulrl lle send Dr. llaco auau?
24 Im. HNISEI|: Ho quesilon$. I have a few
e5 questlons, but I Delleve I can get then throush tw other

L?2

1 A I thlnR ue ougnt to asK !lr. Recnolds if ne can

2 nelp w.

3 A So ls lt thls 0r the fact that t|e nave

4 problere ulth noterlns?

5 A It could be a netering problen. It could be

6 where theg uere actuallc golng ln and -- Iet'$ tal(e sone

? nore --

e 0 The polnt I uant to naRe ls, l|e got to be

I careful wltn this sraph becawe of the uag the uater t|as

Lg nonltored.

L1, A Yean. I uould not tal(e 8ng one of thes€

LZ polnts and $ag these are the aDsolute nunberc.

13 A fhat'g the polnt I wanted to nalte. If gou're

t4 hittins uater at dlfferent sectlons, t|e've either sot to

15 sag there are peaRs on the decline unlcn resenbles all

16 the gprlnss ln thts area and Bear Ct"eel( or ue got

17 problens ultn neterlng. fneg nac not be accurate.

18 I'lR. CnRIER: I ltnderstood this to be offered

19 to shot| -- and I'Il be verg general -- fron the llne to

2E the last dot is a dscllne.

2L THE HfTilE{iS: Is a decline, ges.

n HR. NIEISEII: I ffiree it's a rlecllne with

23 peal(s ln lt tnat occuF ln June. And tnen lt declin$.

?4 m. HAllSEll: lfe're also tall(ins about L,5ffi-

e5 cear-old Eater.

t24

I ritnesse3. I don't t'ant to hold Dr. l{aco up.

2 I,lR. CARIER: Dr. l{ago, thanl( cou veng nucn.

3 (Luncheon recess Has tal(en. I

4 m. HA!|SE[{: one thlns I forgot: lfe'd like to

5 hive this fault gouge fron the Bllnd Cangon Sean

6 desisnated as Exhiblt C-6.

7 llR. CARTER: 01ffic. Hou we're golng to put

I this ln the f i le, I 'n not sure.
g l,lR. SI{ITH: Bhlch nap'8 that, !{arft?

1g I{R. HAI{SEN: It'g the rocfts.

11 l{R. $I{IIH: Y6an. Hou are cou golng to

u !lR. CARTER: uell, l|e nag take photographs of

1 3  i t .

t4 llR. AFFEL: Coultl cou provlde us uitn copies?

15 Y€an. I'rl llke to uhacl( these roclrg Into four pleceg.

16 I{R. HA}ISEN: And put it tnrousn tne

L7 repllcaton.

18 m. CARTER: 0l(a9. Us'll flgtrre out hol, se're

19 soins to so tfith that or hou we'll uorl( lt.

N llr. Hansen?

2I tlR. HAtISEllr Co-0p lllne calls Chrls Hansen --

n I forgot. I'n sorru. Been a long dag. Been a l0ng
23 weeR. Chrls l,fhite -- Chrls Hansen.

24 llR. AFPEL: Ar€ gou tuo relaterl?

25 m. HAIISEII: llo. It has been a verg long ueelt
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1 for ne. I offer ng apologies.

2 tR. IFPEL: I thinl( ue'II all iust sort of
3 disassenble at sone polnt. Evergone'g had a lons weel(.
4 CHRIS D. HANSEN,
5 called as a llitnsss for and on behalf of co-op Hlnins
6 Conpang, rras exanlned and testifled as followe:
? EXAilI}IATION

8 BY MR. HAIISEN:

I 0 Could uou spell gour nane, please?

Lg A Sure, I thlnl( I can do tnat.
11 A l{ould gou glve cout flJIl nane for the record,
12 please?

13 A lt's Chris D. Hansen. C-h-r-i-s, H-a-n-s-e-n.
t4 I And t|hene are gou enploced?
15 A EarthFax Engineering.
lG 0 Can gou give tJt} gour brief enplognent nlstoru?
17 A otcau. I can start with tru educailonal
le background. I have a bacnelor's and n83ter'9 ln seologg
19 fron Brishan Young unlvorsitc. I received nu bachelor's
?g in '81 and ng naster'3 In '88. Hg nasten's worlt was the
2L geologc of the Junp Creek 7 l/A-ninute quadrangle, which
2? is locatecl about 15 niles north of the Co{p area. It
23 included the structure and stratisrapnlc Interpretailon
?4 of the geologg in that area.
25 As far as ng profe$ional baclground, I spent

ASSOCIATED PROFESSIOilAL REPORTERS - SCOTT }t. KIIIGHT, RPR
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1 after scnool about 6lsht gsar€ uorklng in Nevada and utatl

2 dolns seoloslc sttxlies not onlg ln the coal Indtrstru Dut

3 in the oll and sas busln$s. I perforned several

4 gtratlsraphlc and strrctural baslnal studies. I've been

5 at EarthFax since 1992. f've been uorking ultn several

6 coal nines ln the area. I partlcipatecl in the

7 preparatlon of PHCs for those nlnes -- for several nines,

I Inclurling the Co-0p ltlne, Genwal, sone 0f the Coffital

I  nines.

M 0 Hhat nines have gou been in in the area?

11 A Dr thls area, the actlve nlnes I've been ln

LZ are the Genual and the Co-Op l{ine.

13 A Have gou Deen in other coal nines?

L4 A ADandoned nines -- one in Nevatla and Honse

15 Cancon illne.

16 0 Have gou nad an opportunltc to exanlne the

tZ Co-@ l{lne?

18 A Yes, Ihave.

19 A uould cou teII us uhat gou did tnene.

U A 0n the sane dag that &Ian l{aco went ln --

2L undergrourul, I acconpanle<l hlt't -- he and Erik -- an<t

E essentlallc $ent to the sane places he dld.

n A fft<| what dld cou oDserve?

?4 A llell, I guess at thls polnt it'd be easu to

a5 nach start tau(lng a little about the geologc of the

I
I
I
t
I
I

I
I
t

I
t
I
I

| 1?7

I f area, start uith the strailsraphc and structure of the

l z  s i t e .
| 3 o tilhc don't t.'e do that.
I

| 4 A oRac. Nou, I don't want to spend a lot of

I S tine going over what peter nas alreadg pre$ented as far
I

| 6 as stratigraphg, because it hasn't chansed slnce ne I.Ias
I

I 7 out there. And --

I a HR. sHrrH: r hope not.

I 
s THE ilITNESS: -- anrt l'hat I uoutd lit(e to do

l1g is put up a cross secilon. It'$ a general cross secilon

I tl tnat -- that tte toot( fron nortn to south throush the

i tt 
pernit area.

i13 !R. HAilSEN: Could ue have this dlasran narlrd

Itu a Exhrbit c-? fon denonstrative plrposes?

115 I.lR. CARIER: Certatnls.

116 THE UIINESS: l{e tooR orJr cros{l secilon

lrz startins iust north of the co-op drill hole sDH-z.

ltt 
MR. SI{ITH: It's ot(ag. Hc eues aren't that

l1g sood to be able to see gour writins on thls.

izo IHE tfITNESs: tfe purposelc nade tt snall.
I

itt 
l{R. AFPEL: Is it in Greek?

l?? ilR. SI{ITH: And I sot ns neu slasses too.

lu* IHE urIilESS: started up here bu SDH-Z and

124 essentiatly uent doun to Huntington creeK. The perntt

las bouftdary -- the northern pepnit boundaru l8 tocated here

i

128

I (In<llcating). The sofihern part of the boundaru ls

2 approxlnatelc here (trttllcattnsl.

3 0 (EY !lR. HAilsElll l{o[,, this lsn't conpletelc to

4 sca le ,  is  l t?

5 A [ot -- not totallg, becalJse t{e had to talte a

I l l t t le bit  of art iet lc l icense wlth the topogr@nc and

7 the thlcknessss of the fornations because thec have a

I tendencg to change as' gou go.

I 0 lnd the ventlcal and horlzontal scales are

Lg different?

11 A Yes. The horlzontal scale ls I inch equals

tZ 5gg feet, and the vertlcal scale is I lnch ecuals ego

13 feet.

L4 JtJst brleflg, the North Horn Fornation -- ln

15 this area (hdicatlngl we encountered aDout 600 feet of

16 llorth Honn uhere it consists of Interbe<lded llrrestone,

LZ sandstone, snale$, clagstones, nudstones. overlles

18 approxlnatelc 230 to 269 feet of tne Price Rlver

tg Fornatlon, rfhlch conslsts of intenbedded sandstones and

2g shales.

2l Castlegate Sandgtone, llhlch is about 150 to

22 250 feet -- lt's I congloneratlc surdstone arul sandstone

23 interbecltlerl, a flwlal sgstell.

?4 The Blackhauk Fornatlon, whlch ls 69g to 8m

e5 feet thlctr, not necessarllg on thls cross sectlon but ln

COURT REPORTER PM v2.05



ASSOCIATED PROFESSMNAL RtrORTERS - SCOII I,I. KIIIGHI, RFR

I
n
I
t
I
t
I
I
H
I
I
t
t
I
I
I
I
I

129
1 this area llndlcatinsl. lnd tt corctsts of tnterbedded
2 Flwlal sand3, Shales, nudstoneg, clagstoneg,
3 cllscontlnuous sands, snall -- relailvelg sIlaII channels.
4 I don't want to put a slze to then. Ihe Blackhawtt
5 inclurles the naJor coal seans ln the area.
6 Co-op has nined ln thls area -- the fanl( Sean,
? tne Bllnd Cangon Sean, and then tne Hiauatha Sean. Ihe
I Hlawatha Sean and the b8e of the BlackhaHk stt on top of
I the $prins Cangon nenber of the Star polnt Fornailon.

Lg And tne Star polnt Fornation conslsts of
11 essenttallc three tongues of sandstone interbed<led or
12 intertongulns -- lntertongued bc llancos Shale.
13 fnicknesses t|e Lr3ed fon these sandstone tongues cone fron
L4 the In-nlne drnl holes tnat Co-0p has put in and that
15 EarthFax uas lnvolvett In ttrullng.
16 And one thtng I uant to point out is, even
L7 thoush I've colored these uetlou as sandstoneg, it's
18 tnportant to note tnat each one of these nBnbers is not
19 ju$t sandstone. It,s a translilonal sandstone that
2g stants out at the base ffl a shale, sl ltstone, nudstone,
2I and coarsens lrpuard and becones a fairlg cle8n flne-to-
?2 course gnain, uell-washed sand. md then tne cucle ls
23 repeated. You have shale that gratles upwand lnto nore
24 course naterlal. It soes on up thnousn the S:prlng
25 Cancon.
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t of the waten In the panther Sandstone. Tne Uanco3 $hate
2 ln this area nag or nag not De saturated.
3 AntI uhat ue're reallc seelns ls that tne
4 Mancos Shale ls acting as a conflnlng unit and the uater
5 ln the Panther Sandstone -- the water is in the panther

6 Sandstone. It rose up in the well to that elevailon. It
7 doesn't sac that it'e rlstng throush tne llancos Snale to
I that polnt. It's just pressure of the water in the
I Panther sandstone.

Lg Does tnat e)plaln unat Uou l'ere --

1 1  0  I b e l i e v e s o .

LZ A Ue also put on hsre the potenilonetrlc sunface
13 of the Sprlng Cangon san{I3tone n6nber.
14 I thlnR I'II iust go on to the structure
15 because I'n not sune that anuthlns nons can be sald about
16 the strailgrapnu tnan $hat has alreadg been tall(ed ab0ut.
17 DlR. CARIER: Let ne astt Uou a question aDout
18 potentionetrlc surfaces. I thlnk I under€tand the
19 concept, but uith regard to that chant, the
29 potentionetric surface that we have been talt(ins about,
21, the one I r€ferred to that ['as fir€t dlscugsed several
E. gesrs ago ffi D€lng the one ue nesdsd to be paglng

23 attenilon to, t|htch was hneath tne floor of tne l|ort(lngs
24 ln the Bllnd cangon $ean, is tnat deptcted there.
25 THE I,IITNESS: It's tnls llne that lrs,ve drawn

tffi

1 0n thls croetl section (Indicatlngl, ue've

2 noted $here ths Blrcn and Bis Bear sprlngs lssue. And

3 tneg're eesentlallg conlng fron tne base of the Panther

4 $andstone nenber 8nd ths Star Point.

5 And ln fact, t|nlle I've got thls up nere, I'11

6 Just brleflc touch on lt: Unen tnes€ tnree nolffi itere

7 drllted in-nlne, theg rcns drilled throush tne three

I sEn(lstone nenbers of the Star Point Fornatlon and Into

I the ilancos shale. And durlns the tlrltllttg of eilh one,

Lg the -- or of each IIeII, each nenDer of the StBr Polnt uas

11 isolated while drllllng, ulth pacl(ers set at the

!2 shalefsandstone contact. And the uater level ln the ueu

13 rf*r neasured to cletennine what the potentlonetrlc surface

t4 of the uater wlthin thB sandstone uas at tnat tlne. And

15 I've deplcted tnose neasured potentlonotrlc surfacgs or

16 that potentlonetr ic polnt st l th thts l tne l lnt l lcat insl.

t7 a llou, Dr. l{ago testlfled that the

18 potentlonetric srnface and the uater taDle aren't exactlg

19 tne sane thins. Can gou etolaln uhat he uas tall(lng

2g aDout there?

?l A Uell ,  as ne 3ald, the -- tnis polnt, for

a. exanple (hdlcatingl, ls the potentlonetrlc surface of

23 the Panther sandstone at this locatlon llndlcatlnsl.

24 That ls not to sac tnat the sroundwater surface is the

25 sam tnins. This polnt ie a repriesentatlon of the head
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llndlcat ingl .

llR. CIRIER: 0kas.

THE llITllESS: Rlsht throusn n€re llndlcatlnsl,

at thts polnt and north, it'3 under conflned condltlons.

Fron this polnt south llntlicatingl, lt beconeg

unconfined. And again, this ts not to sac if I uent to

that polnt that there uould be water ln thls fornatlon.

The uater's In this nenber llndlcatingl, not up here
(Indlcat lnsl .

I{R. CaRIER: This ls lllce belns belol' the

uaterl ine in the huII of a shlp?

THE UrINESS: YeP.

IR. cnmER: There's no uater in there unless

cou pol(e a nole ln the Dotton?

THE UITNESS: Exactlg.
q (BY I,lR. HAllSElIl Dltl cou flnd nore than one

potent I onetrl c aurface?

A l,fell, ue found -- ln these drlll hole3 ue

found a separate potentlonetric *nface for each of the

nenDers.

0 l{ou, thls is Juet a general crotte section

dlagrilt, correct?

A Yeah.

A It doesn't pt'rport to thot{ everctnlng gou've

encountered In the nountaln lf cou cut tne noLntaln in
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t  half?

2 A No, i t  --  no, l t 's not that detaited.
3 I Do t,e see this sandstone chEnnel that's been
4 discussed on thls cliagran?

5 A At tnis scale, no, I do not deplct lt. And at
6 this scale i t  nisnt be faintu snal l .  I t  nlsht -- i f  --

? sonethins that Dr. ltago dl<t not nention is that ue have
I sone idea of the uldth of this channel Just fron drlUlns
9 the -- Charles is auare of that -- tnec dtd at the face

Lg -- the nine face. And so lf $e uere to shotr the
11 location of tnat channel, lt woulrl be probaDlc ln this
le region r isht here (Tndlcating).

13 I uoulrl it be better for gou or Charles t0
L4 describe what ue do Imou about that channel?
15 A I can -- the onlu thins I can tell cou about
16 i t  is I  have seen i t .  I t  is definitelc a f lwial
L7 channel. It ls falrlc -- at the part that I $aw, the
18 sandstone uas flne-gralned, well-sorted, clean,
19 noderatelg Hell-cenented.

U An<l then as Dr. Hago polnted out on thls

2l exhibit, ue sarJ it in tuo dlfferent facss, so lre'ne
n assuning that lt essentlallc cuts across east to uest
23 thror.rsh this area (Intllcatinsl with the flol' -- the
24 direction of the channel ltself. I'r,t not saclns the
25 water in the channel. But uhen the channel uas lald
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1 dot'n, it was lald doun probablc in the effit-uest

2 dtrect lon.

3 0 Do ue Imou $hetner that channel dips belou the

4 botton level of the Bllncl Cangon Sean?

5 A I have been told that the channel does not

6 conpletelu cut out thB Etlnd Cangon Sean.

? 0 Coutrl gou go on, PIsaBe?

I A Sre.

I t{R. CARIER: Let ne ask to clarlfg: I knou

Lg the ansuer to thls questlon, but I'n hoping t0 clarlfc

11 for the group here, and nagbe for the necord as ueII,

LZ tnat nc conception -- t€ll ne lf I'n nlsht.

13 Hc conception of the creatlon of thls channel

14 ue're talRins aDout 19 that ue have an environnent In

15 uhlch coal ls beins deposlted, organic naterlal ls Deing

16 depositetl, but it'$ In a trarcltlonal zone so that

tZ sonetlneg lt's In a thallotJ enbagnent, uhere organlc

18 naterlal is dcins ancl fal l lns lnto i t ,  but l t '8 al90 in

19 an area unere there are rlvens baglcallc neandBrlng

U adJrcent to a large bodu of uater. And so at sone polnt

?t ln thie viclnltg, a rlver neandererl its uag over to tlhere

&. the channel is nou, scoured out sone of the coal' fllled

23 lt ulth sand, and then noveel on. So that's baslcallU the

24 rlepoeltional envlrontmnt for which the channel occurre<!.

25 THE IIITHESS: yean. You could tllcen lt to the
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I be part of the channel sanrlstone.

2 I{R. CARTER: that's a gootl pictre to

3 tllustrate. Thls nas a nevelation to ne as [|ell' that

4 the sater tnat's occurrlng ln the north erul of the nlne

5 ls conlng, agaln, fron aDove, it's thotEht' out of the --

6 of a channel rather than uelllns up fron the floor.

7 THE I|ITNESS: Yeah. To nagbe help -- and I

I don't l(nou. I'n not golng to drau thls to scale, but

I sonewhere doun here (Indicatingl ls the sprlns Cangon

Lg that has uater under pressure -'

11 l{R. CARIER: Yeah.

LZ THE I|IT]IESS: -- In lt.

13 0 IBY I{R. HA}ISENI fnat llne sou've narkecl as

14 and labeled "sc, " that ie the uater tabls that f6ed3 the

15 sprlng?

16 A llo, not necessarilg.

LZ A Uhat ls that?

18 A That's thls nenDer llndicatlngl of tne star

19 Polnt Fornatlon.

u 0 Is there uater betueen that llne that gou've

2L IaDeIed "5-G- to the botton of the Bllncl Cangon Sean?

?2 A Is there uater ln here {Indlcatlng,?

23 0 In that space, ges.

24 A In the shale? UeIl, I'n sure that tnere'3

25 water In the ponous bases of the shale. But lf gou asR
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1 l{ississippi River delta, uhene gou have cut off uhich
2 once uas the nain channel ancl nou has been abendoned arul
3 eventuallg, if tne Corps of Englneers has thelr tlaC, flII
4 back in.

5 I,tR. LEEI{ASIER: }lF. Carten, I'n a llttle btt
I fuzzg about that too. uould it be posstble fon htn to
7 sketch in uhere that lauer is uhere so ue can tell unere
I the coal lagens is gou're dralJins?

I m. CARIER: Evercthing belou tnat line is
Lg coal, risht? Drau In the floor $ould be the thing to rlo.
11 THE IIITNESS: If we were goins to -- it's --

L? that would be the floor of the coal (Indtcailngl, and
13 fron uhat I've been told -- Iet ne drau it rlown here a
L4 I i t t Ie  bet ter .

15 If thls ts tne channel geonetrg lln<ilcatingl
16 -- and I don't lmot| wnat this rlistance is here
LZ (Incl icat insl.  And i f  this -- ue' l l  caII thls the coal
18 sean (Indicat insl . It's $sent I aIIc that geonetrg

19 ( Ind icat ins l .

2g HR. LEEIIASTER: So gour understandlng ts, that
2L channel doesn't go quite to the botton of the coal area

22 but that lt does spiil out over the top --

23 THE UITI{ESS: Yeah. lfe uere able to, in the
?4 nines, see distance back fron this face (Indlcatinsl

25 sandstones that uere related to this cnannel that uould
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1 ne uhether lt's noving tnroush there --

2 0 Do ue have ang evidence that there's water ln
3 that area that is contng up through the floor lnto the
4 Bllnd Cangon Sean?

5 A I rild not see ang uater coning up tnroush th6
6 floor. AII the water I sau conlng lnto tne nine thnough
7 thls area l|as coning thnough here tlndicailnsl or conlng
B l lndicatlnsl

I llR. CARIER: ot(ac. IhanK gou.

Lg THE IfIIilESS: Enleflg, I'lI now on to the
11 structure. As peter tatkerl aDout ln hls pr$sntailon,

LZ thls area of the lfasatch plateau has several ln-ecnelon
13 nornal faults that are trendins north and offsettins to
L4 the east. lfhat I nean "offset in echelon pattern',: theU
15 tend to start stacl(lns to the east.
18 lhe pennlt area ls bonnded on the west bg the
17 Bltnd Cangon Fault and on the east bu the Bear Cangon
18 Fautt. And ue've nade an attenpt at a tnree-dlnenslonal
19 dlagran here that --

N l'!R. HAIISEN: C6n ue nark thts Exhibit C-B for
21. demnstrat lve purposes?

22 I resune gou're soing to uant coplss of au
23 these, correct?

24 }IR. AFPEL: Yes.
25 IHE lfITltESS: Bltnd Gancon Fault ts located
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1 ness it up tf I do ans nore. But that pattern seens to
2 be corunn throushout thls ar€a.
3 Nol,, the strrcture at the gprlngs tneFelves
4 -- Bts Bear Sprtns is lssulns fron a Jolnt Htthin the
5 PantheF sandstone. Ihe Jotnt tnenrls Daslcallc 15 degres
6 east of north, so i t 's wlthin this scsten of iolnts.
? There are Jotnts all alons this face of the panther

I Sandstone that -- broad on lltde lntervals of the
I secondarc ioints that cut thnougn the ['hote nountain.

tg Blrch Sprlngs ls slnl lar ln that l t 's
11 assoclated ulth a fracture and thsre'$ a nlnor anount of
12 offset; lt appears to be less than 1g feet. And lt's --

13 there are also the secondarg set of joints in that spring
t4 location.

15 Dr. Haco has alredg disctr8sed this fault
16 t'here -- theu encounterecl In the Bllnd Cangon Sean. I
L7 visited tne sane locailon. I can conflnn tnat lt t|as
18 drc. I don't Imou that I can reallg sag angthing nore
19 aDout that.

U I have observed fractmes -- observed
2L flactlJres withln the nine -- actuallu, in both the Tantr
n and the Ellntl Cangon Sean -- and therc uas no uater
23 conlng throush these fractur€s. Antl, in fact, the
24 fractures had no evidence of uaten having noved through
25 then except ln the Bltnd Cangon Sean In that uet area.
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1 nene on this diwran lhdicatlngl.  I f  tnis ig -- l f  this

2 ls nonth llndicattngl, the Bllnd Canuon Fault trends to

3 the north. fhls is Just the fault trace on the surface.

4 There's another fault located parallel to lt. Blrcn

5 sprlngs is on the u€t side of both of these faults.

6 Bear Cangon Faul.t -- the fault trace i3 lrcated parallel

7 t0 a portlon of Bear cangon, cuts acnogg the cangon

s floor, and then cones up the other slde of the nountaln,

I but, of course, ue couLdn't qulte lllustrate that. Ihe

Lg green area is verg roughlg uhere theg'vs nlned.

11 0 Bc that, do gou nean ln the Blind Cangon $ean?

LZ A Yes, I'n somg, tne Blind Cangon Sean. This

13 does not illustnate the Hlswatha or the Tank Sean.

t4 In thts area I'n solng to have to nark on thls

15 nap or on thls diasran. As Peter stated, tnere'g a

16 sgsten of iolnts and fractures that ar€ not necessarllg

L7 parallel to tne faultlng but are at an obllque angle to

18 tne faulttns. And if I uere to drau lt on here, tnec run

19 aDout 15 to 17 desrees e6t of north. so theg're --

N theg'd be sonethlng tllre -- lf I can do thls -- tn that

2I anste (hdicat lnsl .

22 llow, there's a Second $st, a ninor get of

23 Jolnts that run at aDout M degrees east of north. So if

24 I uBne to trc and draw that, tneg uoultl De sonetntng tn

25 that or" lentat lon (Indtcatlngl,  nagbe a l t t t le less. I ' I I
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1 I Cou1rl cou polnt out uhene that area uoultl be

2 on thls Exhlbit  C-8?

3 A Sure. Inat t'ould be up -- up in thls area

4 rtsht nere (hdlcatlngl, uF oo the north end of the nine

5 worRlngs.

6 0 Is that the sar|e area where the channel uould

7 be?

I A Yes. But not Imoulng the exact geonetrg of

I that channel, f didn't feel confortable puttlns that in.

tU 0 But tne channel t'ould cut approxlnatelu in an

11 ea$t-uest dlrectlon?

Lz A Across here (Ixdlcatingl.

13 0 Towards tne top of rhere the gngen area is

L4 shoun on that exhlblt?

15 A Yes.

16 lnrl one thlng I uoul<l like to sac about both

LZ tne stratlsraphc antl the structure in this area is, lt's

18 lnpontant to reallze that when thls area has undengone

19 tectonlc atresses -- foldlns and faultlng, conprssslonal,

?g ten$ional forces -- the sandstonas have reacted brittle;

2L theu'll break. The shales, the nudstones, the clagstoneg

?2 act nore plastlcallg and theg'Il flex. Ihes ulll

23 fract|re but not at the salre rate that the sand$toneg

24 uill. PIus, Hhen the shales and tne clagstones ar€

25 e)oosed to water, theg have a tendencg to suell and
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1 reheal thenselves.

e I Is that Just theorg or has that been
3 observation?

4 A That's been nc ob$ervation, ng observation at
5 the outcrop, ng observation fron drltt hote data that --

6 and drillins loss fron the uells that Co{p drltled on
7 top of the nountaln up here, plus ng oun eperlence In
I drillins in these sane fornations.
I other than that, I don,t have nuch nore to gag

Lg about the geologg.

11 lm. HAIISEN! Gentlenen, do gou have ang
L2 questions? I'n gure gou do.
13 IlR. AFPEL: Is this the end of hts tesilnong?
14 THE I|ITNE$S: 0h, uell, Iet ne bacl( up for one
15 ninute, I dld create a geologic nap of the area
16 follouins Doelling's presentation. Ihls is the Bear
t7 Cangon Fault (Indicailngt, Blind Cangon tlndlcailnsl.
18 And then the Pleasant Vallec Fault is over here
19 (Indicating), uhich is probaDlc the naior boundlng fault
2g for this area. The Bear -- Bls Bear Springs ls located
2l in this area llndlcatinsl, about a quarter of a nlle fron
?2 where Bear Cangon Cneelt crosses over the panther

{3 Sandstone.

24 Antl Birch Springs woulrl be -- thls is easc;
25 it's alreadg narked -- rJould be in thle area
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1 l lndlcatlnsl.  woops. No, I t 's not. over hene

2 (Indlcatlnsl. It uasn't so effig after that.

3 Can I nar6 gour er8er?

4 I{R. tlll{SEN: llac ue ntrl( tnat dlasra$, Exnlbit

5 C-9?

6 HR. AFPEL: For denonstratlve purposes?

7 l{R. tLlllSEN: C€rtalnlu.

I tR. CAHIER: You are dolns too nang trlals,

9 Jeff.

Lg HR. APFEL: If cou thinl( that, lnagine hou I

11 feel.

L2 llR. SIIIIH: Is tnat it?

13 THE I{ITIIESS: I thlnk that's it.

L4 tlR. NPEL: Do gou have ang other purpmes

15 thls ultness can serve?

16 llR. HAI{SE}I: He'3 aII gours, gentlenen.

L7 EIO}IIIIATION

18 BY !IR. AFPEL:

19 A I don't uant gou to thlnR I'n Dr. l{ago because

U I'n standlng up on gou.

2l tA dlscusslon llas held off the recond.l

?2 0 IBY lA. APPELI You nentioned -- just trclng

23 to bsolE nons convercant ulth tnls cross section -- I

24 appreclate gour $lllingness to glve us a copg of alt

es these e$lbits. You testlfied cou onlg Imow the
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llR. CARTER: I thlnR that's on the uater

users 'Exn lb l t  5 .

A (BY l,lR. APPELI ft doesn't enou four.

Let 's put thls one up, then (Incl icattngl.

Ihts is referring to E$ttbtt 1. l{hene uoultl 3 be, the

abanrloned drl II hole?

Did cou find that the preclse thtclmess of

each of these gequences -- does thls reflect that gou

found a preclse tnlclmsss of eacn gequence In eacn of

these drl ll holes?

A [f lth -- pnobablc wltnin a foot or trc.

A ol(ac. so gou believe on that basls that lt's

continuous thnoughsut this section novlng throush the

nountain?

A Ves, based on the drl LI hole data and the

outcrop that I observed ln the area.

I okac. llorr, don't the shale lagers tentl to

varg in thickness within these --

A Yes, theg $lll varg between zero and several

hundned feet. But the dnanatlc cnange occurs ln the effit
-- or wffit-to-east dlrectlon, not the north-to-south.

Ihe depositlonal strlRe 0f the Star point Sandstone is

fron uest to east. A.s gou go to the uest touard Jos's

VaIIeg, the gandstone nenbers Degln to Intertongue nore

closelg, the llancos Shale bglns to plnch out. As Uou go

I
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1 thlcknesses of these varioul seqrJences at the slte of tne
2 r lr i  I I  hole?

3 A Un-huh (Aff lrnativet.

4 I And cou have a total of, I gusss, four drill
5 holes?

$ A Three t'hich penetpated the fuII thickness of
? the Star Point Fornauon.

B I 0Rac. Ancl the uidth betueen the tuo faults tg
I ho[' far?

Lg A The width betueen the Bllnd canson and the
11 Bear Cancon fault?
LZ I Yes.

13 A I can neasure tnat.
L4 I You can tell ne -- uell, u'hg don't vou neasurE
15 it; then ue can have that.
16 A 3,?59 feet, accordins to Dr. l{ago's work.
LZ 0 An<t hou wlde are each of these drll.l holes?
J.R A IIou [|ide? lfhat tttaneter of the drll] hole$?
:9 A lhe clianetep of the drill holes.
?g A I uould assune theu're 4 Inches ln dlaneter.
2L I Is there a nap that shows uhere the dri tI
n hoies are?

23 Thene tle go.

24 A Yeah.

a5 0 $o refemtng to what is Extribtt 1 --
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1 emt fron that area, the llancos Shale tongues tend to
2 thlcken. So lf gou're on a north-to-soutn tr€nd, tne
3 thlcl(n€s of the tongues does not varg dranailcaltc.
4 Does that nal(e sense?
5 Q It does.
6 I3 there a place uhere san(l3tone could rest on
7 gAndgtone Ulth no llancos shale?
I A lt's alwaus posslble, but lt'e unlll(elg, glvBn
I the depostilonal envlronnent for thffie sandstonss.

tg A But tf lt dld, tho l{ancos Shale uoulrl not bear
11 and pnovlde a conflnenent lagsr the $ac gou'w
tZ lnterpreted lt here?
13 A If there is no llancos Shale tongue --

L4 0 uh-huh (Afftrnattvel.

15 A -- there uoulel be no conflnlng lacer?
16 0 Un-huh (Afflrnailvet.

L7 A lhat uould be true.
18 A md this is aII based upon a deposiuonal
19 sequence, so if there uas a naterlal pnovidlng a bffil$
?g for the llancos Shale to be deposlted and it'rl deposited
2I in thicRer lagerc soneplace and thlnner lagerc ln other
n placeg, lt's because of nature?
23 A Yes.
24 0 Sane wlth the sandstone?
eS A true.

t47
1 l,lR. CAHIER: Thant( cou.
2 0 IBY m. AFPELI Do gou Delleve the waten noves
3 botuen tne varlour' nenbers of the Star polnt Fornailon?
4 A Given enough ilne and -- that coulrl occur, but
5 gou'r6 talkins perneaDllliles that are exceedlnglg IorJ.
6 I lrhat if theu are bound together Dg connon
? joints and fractmes?
I A lt's unllkelg because of -- the connon Jolnts
I and fractures uoul<l seal thenselves in tne shale.

tg q Uhat tf it's a verg thln lager of snale
11 betueen the t[|o of --

L? A HoU thin is thin?
13 A Hhat i f  l t 's one inch thtclr?
L4 A Then it's probablg lll(olu to go through. But
15 in nU opinlon, there's no shale nsre tnat's onlg one lnch
16 thlcl(.

L7 0 so uater entertns the star potnt (Indicailnst
18 -- I'n sorng -- tne Spnlng Canvon nenber -- utll never
19 converse with the stoffs nenDer or the panther sandstone
2g nenber. Is that Hhat Uou'ne saglns?
2l A Not never. That's pr€ttc aDsolute.
E A Uould It have soneplace else lt uoulrl rather
23 go, " i t"  belng the uater?
?4 A Yes.
25 0 tilnere uoulrl i t rather so?
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1 l{R. CARTER: I got a (ruestlon. For lnstance,

2 lf tnls ls an area chilacterlzed bc channels -- oF lle

3 found a channel?

4 THE llITllESS: Yeg, but that's In the Blackhault

5 Forr,latlon, not -- the dlfference betueen the Blacl$auR

I 8nd the sprlns canuon ls, the Blsclfial'R Fornatlon is a

7 llttoral, bnacl(lsn water --

M. CARTERT -- Dacl( bau lagoon.

I IHE tflItlEss: The star Polnt Fornation ls a

tg str8ndllne beacn, prodeltalc sgsten, uhtch tend to be

11 nore unlforn becauso gou'ne looklng at

12 transgressiverr€gr€slve sequences.

13 llR. CIRIER: So lt's unlil(els that the channel

14 fornation ue find in the E1lnd Cangon Sean uould be

15 present ln tns louer sand unlts?

16 THE UIIHESS: In thts area, ses.

LZ tR. CARIER: llhlch could conceivablg cneate a

18 hcdraultc connection throusn nore -- I nean, in this area

19 lf that channel l,ere deepsr -- let'g sag lf the ecouring

u nad gone all the uau throush the coal Into sand be10u, it

2L woulrl be llnlted ln aenlal extent but there could be a

22 connectlon?

23 THE lfITt{ESS: It's posslble, but I thlnl( that

24 ls get to De seen on tne Uasatch Plateau. There are no

eS deep channels lil(B that that ue've observed.

148

1 A The conductlvltc in these renDere le -- uell,

2 let ne baclc up. It woultl go laterallg, or horlrcntallc,

3 lnstead of verttcallc.

4 0 So lt uoulrl now doiln thls uac (Indtcatinsl in

5 eacn of thoss eandstones and flnd the air here?

6 A Ves.

? q Have gou seen ang spnings nere?

B A Uh-hun lAfflrnatlvel.

9 0 Hot' Iarge are theg?

Lg A fheg're not slsnlflcant. I uouldn't -- I

11 wouldn't guess a flosr, brJt gou'ne not talRlns 4g on 5g

I? gallons a nlnute.

13 0 Have gou eeen then in the pernit area?

14 A !lo. llhat I'n saging is, ln tne pernlt area

15 there are sprlngs, but these are Inslgnlflcant flows.

16 A okac. l{ore llke eeeps?

L7 A uh-huh lAffirnativel.

18 Q 0ltac. $are situatlon --

19 A Llh-huh (Aff irnat ivel .

U 0 -- with the Storrs nenber?

2L A lJh-hun {Afflrnativol.

?? A lhe sane situatlon ffon the Panther Sandstone

23 nenDer?

24 A tfith tne exceptlon of Blrch and Bls Eear.

eS q lne there anc other sprlngs of ttte slze of
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Birch ard Big Bear in thts area aDove then?
A In that fornation?
( Uh-huh (Affirnativel.

ft Not that I'n aware of.
0 Anc othen fornation?
A There are significant springs in the llorth

Horn Fornation.

A Up here (Indicatinst?

A tlh-huh (Aff irnat ivet .

G oltac. And ls it the prlce Rlver Fornation
that drives those?

A No, it uoulrl be the shale nenbers ulthtn the
llorth Honn Fornation that drive then up.

0 lnd uater, recharged water is solns to land on
the Ncrth Horn Fornation here, ancl is tt, goins to run off
as surface uater or is sone of it solns to nove doun?

& A snall percentage of it nac nove doun.
A ol(ac. And that uould cause sone of tne

spritigs gou nentioned here?
A Un-hun lAff irnativet. yes.

I Stancl up, if gou uould, antl pretend to be Dn.
l{ago again. I'n sorrg. I just can't reslst.

A I wouldn't even pretend to do that.
Q Your hair's too shont.
A lt's alnost grac enough.

i--
1

e
3

4

5
A

7

I

I

Lg
'tL

L2

13

t4

15

lti

!7

18

i 1 3

groundwater table goe9, it's -- gou neallg cannot sag the
potentionetrlc surface is the groundwater taDle.

0 ol(ac. Uhat do gou nean bc "potenilonetnlc
surface" when gou draw it here?

A If I trene to drill a hole -- llell, such as
this cne -- into the Spring Cangon, thls water ulI I  r ls6
u i th in  that  ueI I  to  th ts  po in t  t ln r l lca t ins l .

I So is there uater novlns through the Blacloaut(
Fornation at all dot.|n?

A At an Incrediblg slow nate.
A ilhere does the [aten cone fron that provides

the source fon Birch and Bis Bear $prlns?
A lhe onlc answer I can sive to that i3 tnat it

cones sonewhene nonth of the pernit area.
0 And here's gour pernlt boundarg nere

(Indicat insl ?

A Llh-huh lAfftrnattvet.

0 Do gou believe sone of thl$ uatePs novlng
down?

A

0

A
percentaste,

down.

2g
2l
?2
23
24

No.

Ho?

ilot -- ol(ag. Yee and no. A verg snall
incredlblc snall percentage of lt ls novlng

l{R. CIRTER: Let n€ ask a qu$tion becausei t t

COURI REPORTER PRO v2.95

159

A Uater falls here tlndicatlngl. Shou ne uhere,

upon gour geoloslc Inqulrg of thls area, gou thlnR

$atePg solng to bo.

A Nlnetc percent of lt's soing to run off at the

. fen percent or legs nau cone ln here

tlndtcatlngl, hlt an lnperneable unlt, cone out her€

tlJrdlcatlnsl. It nag never dacllsht to the surfacs. It

fall throush tne solls doun to sone polnt in nere

tlndtcatlngl. Sac tnat happens to anothen 80 percent of

the 10 percent. Nou we'ne doun to a percent of tne

er. And lt nag travel a llttle bit fantnor and cone

here llndicatlngl. Then we got another $naller

that eventuallg, over -- ln seologlc tlne ue're

talking, perhapg, not a slsniflcant anot,nt 0f tlne, Dut

ln gour tlne -- In our understanding of tine, it uoultl

take thousands of gears to get doun to here lhdtcatlnsl.

A okac. So uhat uater ls fornlns thls
potentionetric surface vou've drawn here? Is that the

er table, ln gour eetinatlon?

A No, it'g not the sroundtJater table. It's the

entlonetnic surface.
q Uhere uould tne sroundwater table be? Hisher?

A No. It depends on eacn locatlon. You could

these perch zones uhere gou Itould have a separate

dlstlnct groundwater surface, but as far as tho
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're onlg lool(ins at one dlnension here. That ls, lf

look at the geologic [rap -- and angone correct ne lf
'n urong here -- lt ls a general proposltion rocB wltg

hat are aqulfer€ get nost of thelr recharge -- or the

opportunltc to recharge i3 lrhere those unlts are

at the surface.
The classlc uoulrl be the llavaio Sandstone,

lch ls rBcharglng uau out to the east of rxB here but

hen plunses beneath the Uasatch Plateau. The $,nface

there is 7,ggg feet, uhere Texaco has lts iniectlon

II. And tne -- tnat le not beins recharged bcause

it's overlain uhere Texaco nas its $eII bc l{ancos Snale

a whole bunch of other stuff.

llost of the uater, if not aII of the water

hat's gettlns lnto that, irxst In tems of large

ages, is conlng fron uhere lt's cropplng out,

the gnou lands there, nelts, and gets lnto tt.

So isn't  i t  l ikelg, or posslDle at least, that

f lt'3 havlng dlfflcultc coning stralght doun through a

of verg lou perneabilitc lacer€, that lf gou loolt

the seologlc nap, gou can seB that lt crops out up the

, uhene the cangong are lnclsed. And uhere lt's

arlcl the best l'ag that lrve 9ot: inperneaDle lager,
perneable lager, lnperneable lageF.

Jrct relatlvelg speaking, the best place to
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1 set waten into lt ls fron the sldes rather than fron the
2 top or tne Dotton, so the nost effective source would be
3 -- I nean, I don't -- this ts not tesilnong, but I'n
4 JrJst netrenberlng ng geologc. you got to put the uater
5 tnto the container l'here there's an openlng.
6 lR. AFPEL: t{acbe I can astt a quesilon and
7 we'll fol.lou rrp on that.
I Q IBY l{R. NPELI you see an outcrop of ang of
I these fornations up-cancon?

tg A Yes.
11 0 Unere?

Le A Tie Fork, whlch is -- it uould b€ on this nap
13 l lndlcatingl.  Thls area up here t lnr l tcattnst.
14 0 lfhlch fornailons do gou se€?
15 A Uell, it's -- see the ilancffi Shale, Star
16 Polnt, Elaclmauk, CastlevleH, prlce Rlver. The uhole
LZ seguence ls essentiallc elposed In this area.
18 A HotJ fan above strean leve1 are thec?
19 A Depentls on unere Uou are, because the cangon
2g ls not level. A9 gou go uprangon, gou're crossing each
2L one of these outcrops. For exanple, the Star polnt ls an
22 outcropplns up lnto thls area (trrdicailngl. The
23 Blaclfiawk ls eloosed In the botton of the cangon nere
24 l Ind lcat lns l .

25 q And that's outsi<le of our graben area, lsn't

1S
1 Ancbodc else?
2 Im. IJHITE: It was predoninantlc llho lt was.
3 I (BY I,lR. AFpELt D0 Uou lmol| l'no rilrt the fieltl
4 uorl(?

5 A Fl6ld nort( as far as tne in-nine drlllins?
6 I UeIl, and addlilonallg, to deterntne uhether
7 or not there l|ene tne fractunes and iointings occurred on
I the surface.
I A For the pHC, John Garr woulrt have done that

Lg worl(.

11 A Does the pHC reference regional faultins End
l? Jolnt ins?
13 A Yes.
L4 0 Throushout the strailsraphtc Bequence?
15 A In the genenal sense, Uean.
16 0 Do uou believe that's a correct conclwion?
L7 A That --

18 A -- there is reglonal faulilns and Joinilns
19 throushout thls entire squence.
?g A 0h, geah.

2I A You nenttoned that gou sau uater contng fron
22 fracturos in the north end of thg nlne, r,rhlch tl*l hgrs
23 llndtcailnsl ?
24 A uh-huh (Afftrnailvet.

25 0 tfhere is that on this nap, on Exntbtt C-??

154

I  i t ?

e A i l0, i t 's actual lg wlthin tne gnaben, thls

3 being the boundaru of fault llndicatlnsl.

4 0 So gou're saging ln here (Indlcatlnsl?

5 A Un-huh (Affirnatlvel, though it isn't drawn on

6 there.

7 0 And cou thlnft that's the recharge area for tne

I Birch and Blu Bear sprlngs?

I A No. I'n saulng a potential recharge area' not

lg n@essarllg for thee€ sprlnss but for thls fornation. It

11 coulrl recharge that fornatlon.

u A Have gou tlone a water Dudsst?

13 A llo, I have not.

L4 0 Has angone?

15 A Not that I'n acare of.

16 0 ol(ag. Is there a water budset ln the PHC?

L7 A Hot that I'n auars.

18 A ol(ac. Dld cou do ang uorl( on the exlstlns

19 PHC?

2g A l.lo. I have onlg revieued lt.

21 0 Uno dld tnat uorR?

n. A Jonn Garn and sone other etnlogees at

23 EarthFax.

24 0 llho uene the other enplocees?

?5 A Ricn Uhite and --

156

1 A That uould be approxll'tatelc up in here

2 (Indicatlnsl, llat€r i3 -- or ths -- gean, the uater was

3 coning out of tne ruof.

4 0 ol(au. Antl that's fTon the sandstone cnannel,

5 as gou've referred to lt?

6 A Yes.

7 Q Hou doe the water get to the sandstone

I channel?

I A I'n not sure tnat I knou tlhene lt cones fror't.

Lg A Do gou agree wlth Dr. f{ago's concluslon lt ls

11 coning fron the gurface?

LA A 0nlc ln the fact that all uater ln the

13 groundHater surface -- on gnounduater sggten cones fron

t4 the sunfrce.

15 A Do gou tnlnl( lt coultl have cone fnon the

16 surface dlrectlc above?

L7 A l{o.

18 0 So lt ie conlng fron unlmol|n destinationg or

19 eorJrtes to the nortn too?

20 A l t 's -- ln ng opinion, l t  le coning fron

2L sources that uould be nonth of the pernlt anea.

n 0 Uhat do sou bdrs that oplnlon on?
23 A As se dlsctl3sed earlier, the extrenelc lotl

?4 penneaDtlltc of tne ovBrlaglng urits.

25 A oRac. Do gou Imo[' if that sandstone channel
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1 is continuour! rJlth other sandstone charutels?
2 A N o .

3 I ot(av. lfhat's it connected to that uoulrl put

4 so nuch waten in it?

5 A A ganon and a half a nlnute? It could be
6 el(posed to the gunface uhere a strean 19 currenilg
7 nnning over lt. It could be conlng fron another
I discontinuorc sand. Ihere's a potenilal cincultous
I route. I'n not sure wnat it rfould be.

tg A So is it cour testinons that the Btackhautr
11 Fornation is -- what's a good uord to LEle? -- there's an
tZ inperneable barnier betueen the Blacknawl( and the Star
13 Point Fornation?

t4 A It is an Inperneable barnler.
15 A Is there ang connunlcailon betueen tnose tt|o
16 that l|ould allow water to nove do$n?
LZ A At a verg Incredlblc slow rate.
18 A Uhat about if there were ffactures?
19 A The fractures would have a tendencg to heal
29 thenselves.

2L Q But uhat if gou have a uhole serle$ of
22 sandstone channels? Could those r€t on the Star polnt

?3 Fornatlon?

24 A Yes, but gou would -- it uould be hlghlc
25 unlikelc to have a serles of sandstone channele that

159
1 this, Iet ne Esl( gou, Uhat uere gou asl(ed to do bc co-0p
2 in connectlon with whg gou're here tortag?
3 A To revieu the geologc and structure of the
4 area, to <leternine what effect faultins uoultl have on
5 this area, do a little surface napplng, and senerallg
6 present anu infornation that I observed in the nlne.
? 0 Did Uou gathen net., data or Just reevaluate
I exist ins data?
I A I rllrl sone srnface uork, revleued sxlsilng

tg data.

11 A Uhen gou sag "surface uork, --

tZ A $urface napplng.
13 A Anc other data sathertns bestdes tnat?
t4 A other tnan addtng in, helplns cottect ln the
t5 lsotopic sanples, I wouldn't sag -- ges, I nould sag ,.llo"

16 to that.

LZ I Ol(ac. NorJ, Blrch and Bls Bear Sprlng, theg
18 both issue fron the Panthen Sandstone; is that correct?
19 A The base or near the base of the pantner.

2g Q Then I taRe it thec both lssue out of faults
al or fractures?

2? A Yes, on top of the l{ancos shale.
23 I So that's a fractre in the panther $anrtstone;
24 is that correct?

25 A Rtsnt. I t 's sealed -- t f  t t  actual lc

158

I uould stack tneneelves tne lenstn of the BlacmauR

2 Fornatlon or the uidth -- tne tnlclmess, rather, of the

3 Etacl(hal'k Fornat lon.

4 I Doesn't Dr. llago's drauing of the sandstone

5 channel shou that it's dlscontlnuous rlithin ttJo fault

6 boundarles?

7 A He's onlg shown those as boundarles, not that

I tne channel 13 onlc here at thls location. He's saglng

I tnat thlg ls the locatlon of the chumel between these

tg tuo fzults.
11 0 [b sou thtnl( lt'g on the other sltle of the

LZ faults?

13 A lt's reaaonable to assune that.

L4 0 oRau. The sane stratlgr@nlc Isvel?

15 A Sane stratlgraphic Level but not tho sane

16 structural lewl.

17 A In anc event, the nine ls verg wet up In here

18 lhrl lcat lngl ?

19 A ?here is water that is conlng out of a channel

U and near the face, roof rlrlpping.

2L l{R. APFEL: That's all I have.

e. ilR. SIIITH: I JIFI got a feu queetlons.

23 EI$I{IIIATION

24 BY M. S}IITH:

25 0 Thls ls Elthlbit C-7. Before I mk cou about

166

1 contlnued Into the llancos Shale, lt's apparentlg sealed

? ltself, so lt l(lcl€ out at tne contact of the tuo

3 fornatlons.

4 0 fhat'e at the botton, rlsht? You're saclng

5 that the llancos Shale ls klnd of a floor and that'3 uhere

6 it cones out there; is that --

7  A Rlsht .

I A Do f underBtand that?

I Did cou naRe ang effort to trg to follou the

19 fnactures fron -- Iet's tal(e Birch sprlng, for exanple.

11 Dld sou foIIoU the fracture fron Blrcn Sprtns?

LA A 0n ths gnound I was not able to, but uith

13 aerlal photosrapns I trled to trace it.

L4 0 Does lt contlnue lnto the next lager, tne

15 shale lager aDove the Panther Sandstone?

16 A lhene are fractmes ulthln the overlglng

l7 sandstone unite that appear to be tn the sane vertlcal

18 location, though botween the sandstone nenbers, the shale

19 le not e:oosed -- not ueII ercosed, so I couldn't sag for

2g centain that tnos€ were the sane Jolnts or fractures.

2L 0 $o gou couldn't teII but thotpht there uane

22 Jolnts that extentled through the snale Into the next

23 sarulstone lager?

24 A I guess uhat I',n saglng 19, there [,ere Jolnts

25 ln the sandstone that appear to be vertlcallc tn llne

ASSOCIATED PROFESSIOIIAL REPOHIERS . SCOTT I{. K}IIEIff,
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I with the Jolnts -- Jointe In the Storrs that are
2 vertlcaUc tn line uith tnose iolnts tnat ar€ tn the
3 Panther.

4 I I sse. So there uere iolnts ln tne $torrs
5 that arE in ltne wtth the pantner sandstone?
6 A tth-hrJh (Afflrnailvet, Dut I cannot sac thec
7 were exactlu the sane Jolnt.
I I Is the t{ancoe Shale -- ts that eroosed? Did
I gou see that?

1g A In certatn areas, ges. Not aII at the springs.
11 A 0lec.

L? A I nean, there ls l{ancos $hale emose<l at Birch
13 Springs. Ihere ls sone Uancos Shale and shale tongues
14 eposd ln the area of Bts Bear.
15 A No[', tfiere anen't ang naior springs that lssue
16 out of the Storrs Sanrletone?
L7 A Not that are flowing gg, 49 gallone a nlnute.
18 Q And f take lt the sane's true out of tne
19 Sprins Cangon Sandstone?
2g A In thls area, no.
2l a Anu neason uhc the tuo naJor sprtngs ln thls
22 area both cone out of the panthen Sandstone?
n A It could be ssveral aneas: one, the Spring
24 Cangon and the Storrs are 1ess perneable than the panther

25 Sandstone. And tnat's flon infornailon tnat ue got --

18tt
1 intercepte{t in the pernlt area that uould eventuallc end
2 up at Eirch sprlns?
3 A It woulrt harre to be coning verilcallu tnr-oush
4 the nlne erea to reach that point.

5 0 l,lell, doesn't gour nap shot, that the uater --

6 let's tal(e tne potenilonetrlc surface -- lloves, gou 1(n01,
7 verilcallg, there's a verilcal aspect of the
I potentionetrlc surface as well ffi norizontal aspect?
I A That's onlg a prossurs hgad, a pnessure

Lg representailon. That's not a representation of the
11 astual uater surface.
12 A Hhg don't gou enou ne on this nep uhere the
13 nlne's encounterlng water, because lt l3 encounterlns
t4 uater, correct?
15 A 0n the noFth end near tho sandstone channel,
16 uhich uould be In thts area risht here tlndicailnst --

L7 ueII, let ne back up, nagbs natr(e it a llttle bit --

18 a That's verg near uhere gou shou the
19 potentiorctrtc $rface. rs tnat Just bg coincldence theg
?g nappen to be together?
?L A I tnlnl( unfortunatelg, gss, Decauss that uater
22 cone3 out of th6 roof, not out of the floor.
23 A Uhtch uag ts the water novtng? Dr. ilago said
24 tne water uas novlng. Uhlch dtrecilon is that water
25 novlng?

182

1 that EarthFax generated unen theg dltl thetr slLE tests

2 ulthln these drlll ho1es. Theg found tne PanthBr ls nore

3 perneable than the Stonrs and spning cangon.

4 A ol(ac. AnU other tninl(ins on that?

5 A [,lell, I tnlnl(, golng back to unat Dr. Itaco

I sald, at least for Blg Bear Sprlng, ue appear to have a

? dirmt connunlcatlon betueen tne cneel( arul the sprlng

I ltself throush a sgsten of fnactur$ and Jolnts.

I 0 Eut that's obvlorxrlc not true of Birch Spning?

Lg A Rlsht. fhere is no comunlcation fron Bls --

fi. or Bear Cangon Creek and Etrch.

L? A And Elrth ls aDove Huntlngton Creek?

13 A llfltness noves head up and down. I

Lq 0 Hnere do gou Delieve that the recharge 13 for

15 Blrch Sprins?

16 A I can tell cou that I do not Imou l'hsne lt is,

L7 other than I do not belie\te tnat lt'8 ln the pernit area.

1g Q okac. And unu don't gou belteve that?

19 A Becar-lse tne v€rtlcal perneaDllltc is 90 nuch

2g ls3s than tne lateral, horlmntal, penneabllltu of the

21, fornat lorc.

n 0 So gou thlnl( lt's soneFnere fartner north, or

23 uhatever directlon thls is?

24 A Un-huh lAfflrnatlvel.

# A lhat doesn't nean the water can't be

164

1 A It'9 a good questlon. It's novlng out of the

2 channel eoneuhers. And at this polnt it'3 noving lnto

3 the nlne. Prion to nlnlns up against l t ,  i t  uas noving

4 through there at a gallon and a half or less -- assunetl

5 gallon and a half or le€s to sone locatlon. And lt nac

6 not have been dactlshtlns. It nac have been golng Into

7 another fornatlon.

I A UelI, gou Just don't ftnoll. Is that uour ansller?
g A I Just don't knotl uhat?

Lg A You Just don't Imol| where the uater uas noving

11 prlor to the nlnins?

12 A That's probaDlc -- I couldn't put ng finger on

13 unene -- on a dlrectlon uhere it uas novlng. But I

14 belleve what he nas calculated t0 be accurate: ln the

15 realn of a gallon and a nalf a nlnute, nore or 1e33.

16 0 And explaln that so I undor€tand uhat "gallon

17 and a half" nearF.

18 l,tR. HNISEN: For clarlflcatlon, the actual

19 nunber uas 1.2.

u IHE UIfilESS: olcac. I'n sorrg. That's iust

?I the tnroushput.

n q (BY t{R. S[nHl Tnroushput. Gallon and a nalf
23 novlng throush uhet?

24 !lR. CARIER: Fron one end of thle channel

25 segnent to the other. Bmed upon th€ approxlnate anount

t
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1 that hact been discharged out of the channel and the ase
e of the uater ln the channel and the curve, I thinK he uae
3 sauing IJe have a vessel that holrls aDout a billion
4 gallons of uater ancl lt's novlng throusn the ve$et --

5 i t 's not stat ic but i t ,s novlng at the rate of aDout l .a
6 gal lons a ninute.
7 I nean, he was trcing to natch age, resldence
I tine, velocitg, and volune to cone up ulth a -- gou knou,
I uhen it cones In, nou long doeg lt tal(e to nove throush

tg and hou fast is lt soins?
11 THE IIITNESS: Rlsht.
tZ 0 (BY !R. Sl,lIIHl Ho[,, Dr. l{ago's flwnes uere
13 based on flo[', groundwater discharge figures that are
L4 shoun on Exlrlbit 4; is that conrect?
15 ln. CARIER: llell, ng understanding uag, he
16 uas ut i l iz ins tnis exnlblt  as the basie for deternlning
t7 -- basical lc -- l t 's l lke a decl ine curve sort of
18 analgsis, trcing to detennlne what the volune of the
19 vessel was.

?g I (BY l.tR. St{ITHt So that's what he baeed nts
2L calculation on sas those discharge flgureg; isn't tnat
n. correct ?

23 A I,leII, I'n not sure -- I don,t feel confortaDle
24 answering that question because I -- lt's not ng
aS testinong.

&SSOCIMED PROFESSIOHAL REPORIERS * SCOTT I{. I$|IGHT, RFR

1S

I q Let's g0 0n to the nBxt question. can gou

2 eplaln to ne uhc the nunbers 8re different on this

3 exhlDlt than tneu ane on the PHc and tne CHIA as far as

4 the dlscharge?

5 A lfell, the CHIA ls a state doctnent. The CHIA

6 ls supposed to be prepiled bc Docil.

7 0 Hou aDout the PHC?

I A I have no -- I have no oplnlon on that. Ihat

I 13 Sonetnlng gou could asl( charles.

tg 0 I guess HB'll havs to ask hin tnat qrcstlon

11 uhg ue navo different nunbens.

L2 A Are gou sure that t,e do?

13 0 I'n happg to polnt then out. I've got the

L4 docunents nere.

15 m. CARTERT Uhat are thec?

16 l,lR. SI{IJH: lfell, theu're as hlsn as 390 --

t7 l{S. !{ATTS0: Cdrl f asR a polnt of -- Llane

18 l{att3o, Forest servlce. Is uhat gou're thlnklns of ls

19 tnat dlscnarge water uhat tneg'r€ actuallc pumplng out of

U the nlna and uhat theg'ne talRlns about is the water

2L tnat's floulns in fron the channel? Is that uhere ue're

n settlns causht up ln senantlcs?

23 DlR. SIIITH: No, lt reallg isn't. Ine

24 dlfference ls, ue have tuo gets of nunbers that, for

25 uhatever ngason, Dr. llago relled on and Fhat'g Deen
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neported in the PHC to the CHIA, and atso in the CHIA, as
to uhat the flous are encountenerl In the nine.

lR. CARIER: tfhat flous do theg report? Ag
hish as --

l{R. sl{IIH: As hish as 390 and nothins
anqlJhere near 300. And that'g a total. lfe,re talt(ins
about total both used in the nine and discharge<l out of
the nine.

l{S. MATTSO: I,leII, ng question -- uhat I'n
trcins to -- because I get confused llstenlns to gou
gugs. tlhat -- I'n wonderins if these gugs are tall(ing
aDout discharge fron this channel that's conlng lnto tne
nlne ancl what gou're referrins to is what is beins
discharged fron the nine and belns neasured outstde.

l,lR. SI{IIH: lilhat I believe I'n referrlng to ts
iust the total water that's neasured -- used ln the nlne
or discharged out of the nlne. I thorrsht, gou Imotl, Dr.
l{ago's nunbers l.'ore the sane, but theg seen to be
different than what's ln those docunents. That,s uhg I'n
t rc ing to  - -

l{8. REYNoLD$: ilasbe I can ctrtfg tnts risnt
nou. These nunberc are the nunberc that have floued
fron --

IR. HAtt$Elt: "These nunbens,.' neanlng nunbers
in Er{hibit  C-4?

169

1 l'lR. FEYI{0LDS: Yes.

2 -- fron the channel. The naxinun nuDer of

3 Wg sallon a nlnute uou're referrlng to -- ln ng

4 testinonc I ditl nentlon another polnt, SPC-10, that ue

5 nlned Into for a short period. lfe encountered about 250

6 gallon a nlnute, uhlch lmetliatelc dried up.

7 MR. CIRTER: 0h, that uas the fault-related

I water?

I I,lR. REYI{0LDS: It was not -- it uas over nean

Lg a fault on the east gide. It uas also near thls channel,

11 Dut ue dld not encounter either -- we iust ran lnto

L? basicallc $nat appearetl to be a perched aqulf€r tnat

13 clnained.

L4 And the figures gou'ne looklns at are Just --

15 ln othen uords, the flsures In tne PHC represent averago

16 nunbers. thts 390 gallon a ninute gou're tau(lns about

tz represents at one point in tlne the naxlnun that ns ever

18 flotled fron tne unole nlne together fron all polnte in

19 the nlne,

20 I'lR. CARTER: So I understand, ExnlDlt C-4 ls

at lntended to shou the uaten conlng fron the channel --

U. l{R. REYIIOLDS: Ihat's correct.

23 l,lR. CARTER; -- dnd not supposed to shou aII

24 the uater conlng ofi of the nlne, iwt the channel?

25 ltR. REYil0UIS: It is -- In fact, at thls point

COIJRT REPORTER PRO Vz.gS
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1 in tlne, lt is -- 95 percent of unat's coallng into the
2 nlne ls contng out of the cnannel rlsht nou, Dut --

3 m. AFpEL: And the rest cones fron l|here?
4 Roof fflps?

5 m. REYII0LDS: I n€niloned ue do have a snall
6 blt of water that has Just gtarted flo$lns out of the sob
7 that t|e've begun nonltorins.
I l{R. CARIER: Tnat's on the east stde of the
I nine?

Lg t'tR. REY}I0LDS: yee. It's --

11 t{R. HA}|SEII: Do Uou halJ€ ang pFoblsn utth
LZ this, Jurlt to clear thtngs up?
13 llR. SIIITH: llo, I'n h6ppc to let Charles clear
t4 thlnss up.
15 l{R. CARTER: Hhile ue're on lt, I satd tuo or
16 thfee ilnes the last fe[, ilnee that tnls lJa3 Infornal.
77 lt's gotten qulte fornal. Ancl as long as tne Dariles are
18 confortaDle wlth that, sou can do tnat. BrJt I thtnR it's
19 helpfi-ll to clanift the record aE! ue get to tnese issues.
ffi l,tR. HANSEN: I uouLrl centalnlu prefen clarttc
?I over fornalitc.

22 l,lR. CARTER: ot(aU. Let's have both.
A Go ahead. Sorru.
?4 t{R. REYNoLDS: JrJst uithtn the tast five, stx
25 nontns we've encountered eone uater. I thlnl{ our last

t7t
1 ntned tnls, r,s did have floor coal. AnrI in pulllns these
2 pillars, the tJac we'd puII it is, after t|e'd r,lal(e a --

3 ue've got a pillar here. lfine the plllar. First thins
4 gou do is cou spltt it in hatf; tnen Uou turn and nake
5 cuts tnto that piltar about llke that (Indlcatinsl. And
6 what happens ls, theg'd nine that; then tneg'd cone bactr
? and nlne ofi the floon.
I THE U$ilESS: t{o!I, ts this toot(tns down on
g cross secilon?

Lg t{R. REy}|0LDS: Tnis le loot{tng -- a plan vleu
11 of  the p t l la r .

tZ lnd so uhat uou do ls, gou cneate baslcallu
13 sone bouls in the floor, snall gunps that nag flil up aFt
t4 the water noves. Dependlns on hou nuch coal or where gou
15 fltled up uould deterntne tne dlrecilon it's golng.
18 And then also l|here ue t.'ere ninins €ainet
17 this in-nlne fault and ue did not penetrate that fault,
18 that uoultl also be a barrier for ang water fron novlng to
19 tne east. It uould hotd tt tnis l|aC. [|e do aleo
U ln-nine.
2L Althor.gh the general trend,s that uag, thls
2? nap sllous tt a lltile Detter ($dtcattngt. Ine actuat
e3 contours of the floon are actuallg sholrn rlght here, and
?4 ue do have qutte a blt of varlance rlgnt nere. tfe harre a
25 lou polnt; then l.|e nad a htgh polnt, whlch cane thrcush

r7g

1 neasurenent uas around 18 gallon a nlnut€, uhat ue

2 $tinated that, flottlng out of this sob.

3 l,lR. AFPEL: Golns bacl( lnto tne area gou're

4 nlnins no['?

5 m. RETIIoLDS: BacR ln the nine.

6 m. AFPELT Uhlch lncllcates ther€'s quite a

? blt of waten in uour gob?

I l{R. REYIIoLDS: tlhich uould indlcate lt's

I probablc flowing tnroush the entrl$. trt otner uords, ue

tg dld have about 20 gallon a nlnute that Pas floulng nere

11 at the tlne that ue pulled pillars. And ue suepect that

\2 uatsr hm Juet flowed throush the sorl(lnss and ls nou

13 conlng back into ths nlne.

L4 lln. CARTER: It'e na<le its uag bacl( to the

15 nlne.

16 THE IJIII{ESS: So it's not crosslng the faults.

L7 l{R. REYI{0LDS: No, lt doesn't appear to be

18 crosslng the faults.

19 l{R. AFPEL: Isn't the slope of the floor In

ffi those uorRlnss touard the east?

2l llR. REYIIOLD$: It is.

22 llR. AFPEL: So ln order for that to be coning

a3 doun and fllllns up hene llndicatlngl, gou have to flll

?4 up the levels down to the east, rlght?

25 llR. REYII0LD$: llo, not necessarl lg. llhen we

L72

1 nere llndicatinsl. And lt uas actuallc dounhill, tnen

2 back rJpnill, then do$nnill t"lght ln the nine. So sou

3 haw all l(ln(ls of varlatlom like that tnat are golng to

4 lnfluence the dlrectlon the water's soing to flou.

5 This ls the onlc place we've nd uater flol'lns

6 out of the sob. lle rlo have a --

7 !1R. AFPEL: Is it flol,lns throush a plpe or 13

I lt jr}$t se€plng?

I l{R. REltloU}S: It's seeping --

lg l,lR. AFPEL: So there'$ a nead behlnd lt?

11 llR. REYI{0LD$: -- onto the floon of the nlne.

12 HR. AFPEL: Is thene a head behlnd lt?

13 l,lR. REYII0LDS: I Hould sag no. As this area's

L4 klnd of filted up, tfie uater -- it's Just an open flotf

15 alons tne floor.

16 t I{IDE}ITIFIED SPEAI{ER: Vou nave not sealed

tZ that sectlon, then?

18 tlR. REYII0LDS: lle've bullt -- sealed, but ue

19 have not flntshed seallng tnls off cet. lfe have been ln

N the proc€s of seallng, Dut ue dld get sone waten floulns

21. back out of it that ue have begun nonltorlng.

&, I{e d0 also -- I dldn't nentlon lt before -- ue

23 also nonitor thls portal that um sealed on the eaet

24 sl<le, uhlch fias aluags Deen drc. Ite've never encourtered

25 ang uater flol'ins out of that east slde, uhich uould
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i 1 indlcate that this is probablc not f i l l ins up nith uater,

I 
a because if it was, gou,d have water seeplng out of that

| 3 area.
I

i  a Hopeful lc that ' l l  clarl fc.

| 5 ltR. St{IIHr yeah, that's helpfiJt. Thant( gou.

I e ilR. RE"yN0LDS: other than that flor,, all the

| 7 flou ue're encountertng ls conins out of here (hdicailnst.

i e !R. CARTER: lfhere did the other flou that uas

I 
S 250 gpn, tnen dropped off -- r.rhere uas that conlng fron?

lLr itR. REyltOLDS: That uas coning out of this
I

111 sectlon r ight here t lndtcai lnsl.
I

ILZ l,lR. CARTER: That's the sane plile. So nou --

ltt 
l{R. REYII0LD$: Yeah.

114 lR. CARTER: -' it's down to ffi? you pulled

I 
tt the pi llars?

i 
tt l{R. REYil0LDS: Dropped doun to about AA unen

117 
ue pullerl pillars and dtsconilnued that.

I tE lA. CARIER: Anrt nou gou've sot 1g conlng out

i 19 of the sob?

leg HR. REyIIoLDS: It appears to be aDout 18. It
I

121 varies sonewhat, but

lzz 0 tBY !R. sl{ITH} The three uelts -- and thts is

itt the fomtn well that I.Ias drilled?

lr24 A l-lh-huh tAfflnsrativel.
I

125 I Uhc has that not been druled aII the uac

I
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1 throusn?

2 A I reallu do not Rnou tne answer to that,

3 tlH. THIIE: I can testlfc to that later.

4 q IBY [1R. SI{ITHI Uho declded about the nunber

5 and placenent of uells to tlo these tests?

6 A lhat uould be sonethins I thlnl( llr. tlhlte

7 could probablc tllscuss.

I 0 And gour answer uould De gou don't Imo['?

9 A N O .

16 A I'n not trulns to get gou to an3lter questlong

11 for otner people. AII uou have to sag 18, "I don't

12 knos," and then ue'II novs on to sonethlng else.

13 A f iust dldn't sant gou to thinlt nobodg [|as

14 solns to answer lt.

15 I thinR it's lnportant to notg, too, that

16 there are three separate and distlnct potentionetric

t7 heade ln tne Star Polnt Fornatlon. If ue sere

18 connunicatlng between tnose three sandstone$, theg uould

19 havs tne sane nead and not dlfferent heads.

U 0 llere these sandetones aDout the sane thlclmess?

?l A Thec varled but theg're close -- ulthin 19,

e. eg, 3g feet.

A 0 Hou aDout the shale?

U A Are theu the sane thtcRn$ses?

25 0 Un-huh lAfflrnattvel.

1?6

1  A  A I I I K N O U .

2 0 -- the Elind Canson Fault?

3 A I'n sorrg.

4 I I'n trglng to nal(e Sure ue're gettlng a good

5 r€cond.

6 lhe Bllnd Canuon Fault.

7 A AII I knou ls tnat the fracture tne Blrch

I sprlnss issues fron ln that area is parallel to those

I faults. I don't Imou uhet lt doee farther to the north a

tg great dlstance.

11 0 I see. so gou don't Imol' if it connects to

L2 tne Bllnd cangon Fault or not?

13 A Not -- I -- I do not RnoI' that.

14 O ol(ac. Hou aDout these t[Io faults that cou

15 shon as the -- one of then's Blind cangon Fault and tne

16 other one's a fault that basicallc parallels that? Are

17 theu connectecl bc fracturing or faults that so Daclt arul

18 forth bstueen those?

19 A I rlould assune that there are fractures that

m exlst ln tne rocl( betueen those t[,o faults, as tnere are

2l betueen ths Bear cangon and the Blind canuon Fault.

22 0 Ind I tal(o lt the Bear Cangon Fault, uhere the

a3 Bean Cangon Sprlng ls, do gou kno[, -- hou close does that

24 fault cone around, 0r that fault is not close at all?

25 A ft's at least a quarter 0f a nile aFag,

I
I
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1 A Not exactlc.

2 I For exanple, uas the sane thickness fotnd at
3 DH-3 as DH-l of the nenben of the shale or uas it found
4 to be different tniclmesses at each polnt?

5 A l , t i thin -- uithln tens of feet. I  would sag
6 plus or ninus 2g feet.
7 0 And hou tnicl( are these, generallg, these
I llancos Shale tongues?

I A At this location?
Lg 0 At this location.
11 A At tne nonent, I cannot necall, but we can
L2 neasure then. Fiftc to eightc feet thict(. Eut that's
13 not an exact nunDer.
t4 O Have gou spent ang ilne on the issue of the
15 punp, IJhen water l|as punped? vou,vs heard earlier
16 testinonc todag aDout uhen the uaten uaS puDed lnto the
LZ worlcecl-out areas of the ltlne. Have gou spent ang tine on
18 that issue?

19 A Not to date, or not reallc at aII.
U A So that's not sonething gou'ne prepared to
2l offen ang testinonc about?

22 A Hun-uh iltegailvel.
23 0 Do gou Imou uhether the fault that Blrch
24 Spring water cones out of is connected with either of
25 these naior faults that are snown on this ExntDtt I --
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1 Q Noll, going back to thls exnlblt, uhen gou sag
2 tnere are three dlfferent potenttonetric surfaces, does
3 tnat nsan gou found uater at three dlfferent Flaces, or
4 tett ne -- because I have to adnlt I'n a llttt€ bit
5 conftFed uhen gou gag ',potenilonotrlc aurfme,' dogsn't
6 nean gou find uater there.
? A Risht. I f  I 'n drt l l lns thr-oush thls -- t f  I 'n
I dri l l lns thts hole -- this ts solng to bc r l i f f tcult  -- i f
9 I 'n dri l t ins tnls nole (Indicai lngl and I 'n In thts enale

L6 lrnt l icat ingl,  r  an not htt i lns thls nater (rndicatinsl.

11 Doe3 that nal(e '- I an not golng to encounter thls water
12 llrulicatingt until I now in the Storrs ner,tber.
13 ltR. CARTER: I trmou thls ls a great

14 overclnpliflcation, but ls it fair to sag tnere are
15 sonethlns like three different pressures --

16 IHE llIIllESS: yes.

t7 lR. CARIER: -- J nean, ln terns of
18 nl lllneters of rrercurg above sea level?
19 THE tfITl{ESS: yes, psl.

2g !lR. HAI{SE[: I thintt to elplail thts as a
2L lagnan, lf tnat woul<l help -- I tlidn't undsrstand that;
n nou I do, if gou uant ne to siw tt a snot. If gou

ag don't ,  I  won't,  but I  thlnlt  I  coutd clarl fc t t  ln
24 lagtren's terns.
25 ltR. SI{IIH: lfhg don't gou go anead.

1?9
1 A llell, the uater table dsscribes that area
2 uhere it's unconfinecl, uhlch neans uhere ther€'s no
3 potentionetric surface, there are potenilal -- pressure
4 potentlal. At this point, thts ls the grounft,aten
5 surface for the panther Sandstone nenber, fnon nere on
6 0ut (Indicailngl. Fron here, thls i3 the potenilonetnlc
? surface (Indicatinsl. Ihls sas all saturated
I  ( Ind lcauns l ;  th is  ts  not  ( Indtcat ins l .

I 0 HorJ, ung are tne llnes -- I ngan, gou gag tne
Lg llne goes fron the panthen potenilonetrlc surfece, soes
11 rJp, gou take lt lnto the storrs, tnen uou stop lt?
L? A IIgII --

13 0 lfng doesn't lt J|x}t conunue on up lnto the
L4 Blaclfiaul( Fornation? I nean, that'g lIhene tne necnarse
15 has got to cone throusn.
16 A Ho, i t  doesn't .  As I thlnl( I 've t€st i f led
tZ several ilnes, thls ls not a grounduater servlce. Ihe
18 water ls In this fornailon; lt's not up here
19 ($dlcailnst. rhts llne does not represent the uater
2g gurface, an actual uater tabl.e surface tlrulicailngt.
21, A Iunderstandthat.

22 llR. CARIER: It's the pressure surfss.
?3 A (BV m. SlfiTHl I mderctand tnat's unere tne
?4 prlesgure ls. I guess ['nat I'n trglng to gag ls -- uhu do
25 gou tal(e lt throusn the one and then stop it here? ts

1?8

t I,lR. tlAllSEH: I'n Just offerlng to --

a llR. CARIER: This is infornal. I llke thls.

3 Good. Good.

4 l{R. HANSEII: Otn experts can correct ne lf I'n

5 urong. Plcture tnls, tnat l'e have a tank of water

6 sit t ing here --

7 !R. CARTER: fhls lllll De a --

MR. HAI{SE!|: -- and lt'g blrled in the sand,

I oRau? So thls is all eand out ln hsre (Indlcatinsl. And

Ig srJppoae we have a plps that cones out of this tank that

11 cones thls ['au ltrnllcatlnsl and ls s€ald off, ol(ag?

tZ ilou, lf ue uere to tal(e and drlll a well here,

13 cou drill a uell doun to here, gou find nothlng; gou

LA drl t l  the uel l  on doun to nere, l t 's st l l l  drc; cou dri l l

15 the well and tap onto thls plpe and the uater's going to

16 r ise to tnls level (tr ldlcatlnul -- tnat 's the

t7 potentlonetrlc surface. There'e no uater angwnere in

18 here. Lg that accurate? Does that ercIain lt?

19 l{R. S}IIIH: It's uhat I underctood, so I guess

29 I'n as gnart a lagnan a3 gou are.

?L I'lR. HNISEN: That's the diff€rence between the

22 $ater table antl the potentlonetrlc surface.

e3 Is that -- EriR? Yes.

?4 0 (BY Im. sllIIHl So that leads ne to ng next

25 Qu€stlon: tfhere ls the water table ln thls area?

189

1 uhat I'n trglng to sag.

2 A llell, ue have thls point llndlcatingl that ue

3 neasured, the potentlonetric gurface --

4 0 oRac.

5 A -- in thts ueIL Dut ue have no --

6 I 0h, gou Just don't have the lnfonnatlon for

7 this? Is that uhat gou're sacins?

I A tfel l ,  the end of the nine ls here l lndicatingl.

I 0 But tnis well coultl nave dnilled nore, then

tg contlnued thls?

11 A 0h, geah, but there's no reason to Dslleve at

12 thls polnt that tt's going to suddenlu pop tJp.

13 0 okac. llow, the Panther sandstone is jtfst --

14 hol, mrch did cou sac? -- abofi 100 feet tnick? Is that

1.5 ho[, tnicl( tnat is?

16 A lfell, Iet'8 plcl( a hole here and nacbe I can

tZ teII gou.

18 A Uhg don't ue talk about nou thlck that is.

19 A It'3 about lffi feet.

ffi A 0Rac. And --

2I !n. HAIISEU: Just for clarificatlon for the

U rscond, uhere are ue gettlng thls lnfornatlon?
23 IHE llIIllE$S: fhls is conlns out of the

?4 ngdrogeologlc evaluatlon portlon of tne PHc.

25 A tBY t{R. Sl{IIHt AII rlsht. So lf lt's that
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1 thick -- and uhere does its nechargo cone fron?
2 A Soneuhere other than the pernit area.
3 Q But gou don't knos uhere?
4 A I coulrl not put ng flngen on lt, no. The
5 reason I sau that ls becatJse, agaln, the verilcal
6 penneabil i tc in thts area is so 10$.
7 I And even lf lt uere out on tne gtJrface

I sonel,here -- do cou know where the panther Sandstone ig
I on the surface?

Lg A AII along the face of Hunilngton Cancon.
11 0 But that'g a verticat there. It can't get

L? nucn water throt-tsh tnat, can it?
13 A uhene streans anrl cneeks cross lt, ues.
L4 A And uhere ts that?
15 A Anguhere Uou see a strean ancl creek crosslng
16 the Panther Sandstone on that nap. That's a -- but
L7 that's not to saC that's exactlg I'here lt's conlng fron.
18 I lfell, ln Birch Sprins [Ie have --

19 A -- 1.,569,
26 A -- 1,509 gears old --

?l A Uhatever lt is.
22 0 I guegs ue'd JLr3I nave to leave lt: you don't
23 Rnot| whether it's recharge<t through the pantner

?4 Sand$tone?

25 A I cannot sag that without sone signlficant
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studle3 Delns perforned.

0 An<l do gou l{nou uhere the uater that's belns
punped out of the nlne -- l,nere lt woultl so wlthout tne

n ln lng?

A If tne nlne uas not there?

0 The nlne uas not there.

A ReaIIc couldn't gag.

0 ReaIIu couldn't sag.

tlR. SIIITH: InanRs. That's all I have.

llR. CARTER: Okag. Jeff has one nore.

}IR. NPEL: TWO.

l,tR. CAffiER: He has nore, too, or ls thlg for

t Ei?

llR. HESS: Tneg've nade tne statenent several

ttres that uater ls transnitted horlzontallc mng tlnes
greater tnan ventlcallc. can't ue r,se a slope gradlent

and start at the polnt uhere the l,atePa coning out and

rlrau -- rJs€ that slope gradlent to e3tabllsh uhere that

surface pr€clpltatlon ls penetratlng throush the ground?

llR. CARTER: this prebaDlc is a grapn

exerclse, but tns -- I t'tean, gou could sag, lf lt's an

ol.tler of n8nltude, then 19 feet vertlcallg ts 169 feet

norlzontallu and lt'g tuo ordBr€, lt's 16 and L,W,

llR. HESS: That's going to glve ue an

apprcxlnat ion.
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lR. CARIER: Except lt woulfi't follou a

Iinear path, right? I nean, tnese guca are the emerts.
THE tfITllESS: That uoutrl $ort( lf it uas a

honogeneous sl tuat ion.
tR. CARIER: Right. Thant(s.

FI.IRTHER EXAIIIilAI IOI{
BY I,IR. APPEL:

A The uells that gou dr[Ied, Includlns SDH-I --

uhich of these uells attenpted to <leternine if there $as
uater in the Elackhawk Fornation?

A f uoulrl -- since I was not there uhen theg
drlllerl it, I rJould assune that theg uere looklng for
water when thec atarted ln the Blaclfiaul( Fonnailon. I
guess -- unat I'n saging lg, as soon ag tnec spud tne
hole, I'n sure theg l|ere lool(lng for waten" And tneu
spurl within the louer BlacRhaut( Fornation.

A But rlirt thec do ang tests the uac theu did in
these other sequences?

A t{ot that I'n aware of. perneaDllitu or slus
test ?

Q Yes.

A Thene uas no uater there, s0 tneg c0uldn't.
I obviorJslg, theg didn't run Into a sanrlstone

channel?

A Notl, tfieg coulrl have. It Just dldn,t have anc

tw
1 uater.
2 0 ol(ac. Nos, gou nentloned -- let ne Just bacl(

3 rJp -- tnat stMles ulll be necessarg to deternlne the

4 recharse area. If uou uene to deslsn studieg to

5 deternine uhat tne recharse anea uas that lln. Snlth uas

6 dlscusslng, unat uoulrl cou do?

? A I l'oulcl pFobablc ssl( a hgdrogeologlst to do lt.

I I lfhat, baed upon gour Imowledge, would gou

I susgest?

Lg A I'n not sure I'd feel confortable answering

fl that, ginplg because f'n not here as an eloert on

LZ hcdroseolosc but none as geologlst.

13 A Uhat ane gou here as an eroert for?

14 l{R. HAllSEll: I thlnk that's been his entlre

15 area of te3tlnonu.

16 A IBY IA. APPEII Uhat sould cou call courcelf
L7 an epert in?

18 A ProbaDlc the stratisraphu and strrctural

19 geologic interpretatlons of thls area.

?g A oKac. In anc event, ln order to deternlne

?I t.'here tne uater actuallc coneg fron, gou need acldltlonal

?2 studles, ln gour est lnatlon?

23 A If that uas imortant, ges. I tnlnl( for thls

24 hearlns tJnat's inportant ls whether or not the nlne ls ln

25 the recharge area.
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1 I h anc event, that infornailon is not ln tne
A PHC?

3 A f thin& tt is. f thtnk that the statenent
4 that the nlne is not Htthln the necharge anea is ln the
5 PHC.

6 0 I'n referring to the studtes gou alluled to --

7 A N o .

I A -- ln response to llr. snlth'e qrcsilon.
g A No, there are no addlilonal studles I{e haven't

LE alreadg <llscmsed.
11 }IR. NPEL: OItaU. ThanIG.
LZ l{R. CARIER: I woulrt -- to take this bacR to
13 l'het I thlnl( the statutorc obllgattons of the Divtston
L4 ane -- uell, tnat's ol(ag. I thlnl( the verc narnou
15 questlon reallc ls nucn nore pr0salc, and that is, lre
16 the3e ninlns operailons causing dlntnuilon, Interference
t7 or -- the other uord --

18 HR. HAIISEN: Contantnat ton.
19 I{R. CARTER: -- contanination of a water
?g source or sourcs of slrpplc? Anrt uhether it's ln or out
?l of the recharge area ts not parilcularlg naterlal to ne,
?2 lt seeng. I nean, convlnce rre lf I'n wrong. The
23 quesilon t3, I3 thts operailon tnterfortng ulth the --

24 l,lR. AFpEL: It's lntercepilns tne uater.
eS m. CARIER: And then the other quesilon,

18?
1 l{R. CARTER: I nean, the shorthand verston ls --

e ilR. AFpEL: That supports the recharge.
3 t'tR. SIiITH: you heve a blg DatntuD of $ater
4 and the --

5 m. CARIER: Etther lt's the exact uater or
6 lt's an interference ulth a flou sgsten tnat's letilns
7 gou get gour waten.
I l'lR. AFpEL: It's a dlsrupilon In the historic
I flou patterns that uoul<t have otherulse r€charged thtg

Lg spning.

11 l,lR. HAltSElt: And I thint( our theors on the
L2 recnarge night be easten on the blacl60ard. suppose the
13 r€change area ls here llxdlcailngl. The $aten tnat gets
L4 to Co'Op lline conss down thls wau (Tndlcatinsl. The
15 uater that gets to the gprlngs cones down thlg uac
16 (hdicailnsl. Even lf tnere $ffi a connon r€charge area,
L7 the uater that's coning this Hac trndlcatinsl tlould never
18 go over tnene, arul so it $ouldn't natten.
19 l,tR. CARIER: I wanted to nal(e sure I
2g understood the argunents, that there uas not an argunent
2l belns nade that Just becatJse theu,re ln the sane
?2 ngdnologlc sgsten or snsa that theg -- uell, never nlnd.
73 I thlnk I understa?d tt.
A I'lR. HAltSEll: 0rr point ls that at a certain
25 polnt' the uater that ts gotng thts uac (rndicailnsl hs

188

I no hcdrologlc connectlon uttn the water tfiat's golns tnts

a uac l lndlcatlngl.

3 m. GAHIER: fhe thornler qustion ls, If

4 there iE sorE ncdrolosic connectlon, what ls the quantun

5 of that connectlon or the quantul of the effect of the

6 connection that triggerB a need to require sonething

7 further of the op€rator? I nean, I tnlnl( that nac be a

B legal questlon cou Just need to brief.

I llR. AFFEL: And that's part of it.

Lg m. HAllSEll: I thlllk the deternlnlns --

11 llR. AFPEL: I'r'l golng to walt on thls.

tZ !m. CAHfER: Y6ah, ue're gettlng --

13 l{R. HlllSE}I: I undenstand we'II prcbablc all

14 subntt a nenorandun uhen thls ls concluded, is nu

15 understandlns.

16 l.lR. CARIER: I was golng to ask lf cou uanted

L7 to do tnat, but --

18 m. HAllSEl,l: l{s underctandlns of the basic --

19 ls the Divlsion regulat ion -- ie ths ninlns operation

U deslgned to prsvent naterlal danage to the hcdrologic

el balance outslde the pernlt area? I thlnk tnat's the

?2 quBstlon.

23 m. CmTER: Ihat'8 one. And ultn the neu

?4 lau, ue have a -- weII, never nind. fhat'3 l'hat brought

a5 us nere.
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whlch ls, Dld the Dlvlslon have enough Infornatlon ln

front 0f lt to do lt In tne flrst place?

llR. AFPEL: You Just reallsticallc anewered

that questlon.

HR. CARIER: But because there nave been --

and I renenb€r Craig saulng elther last tlne or the tirc

before -- uell, I thlnl( lt ltas the opening €rgunent --

$aglng lf there uas ang connectlon, tnen the Divlsion

mJst requlre Go-0p to do sonetnins. I'n readg to De

convincsd that"s trlp, but I don't thinR lt's true. I

think uhat we're Lool(lns for here ls, I3 tho nlnlns

actlvltc intorferlng ulth tne water users' solnce?

And one of the tnlnss I sald earller ln tne

dag: Is a dlnlnutlon of a gallon a nlnute lnterfenence,

dinlnutlon -- I nean, does that fatl -- tlo ue need --

['eII, I't 'r repeatlns ncself.

l,lR. ${fiH: Let ne explain uhg I thlnk the

recnarge ls lnportant, and I thint( that nlsht be

helpfuI. our theonc is tnat the uater that's belns

Intercepted bc co-0p ls part of the recharge water that's

recharging those springs.

!n. GARTER: And theg're intercBptlns water

tnat uould have nsde lts $ac to tne sprlns?

!lH. $I{ITH: lfater that uould nave nade lts uag

to the sprlng or --
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l{R. Sl{IfH: I have iust a couple of fottou-up

questions for llr. Hansen.

!{R. HAllSEl{: For ne?
MR. SIIITH: No.

!R. HANSEII: 0h, that othen ltr. Hansen.
!R. CARIER: Thls is based on gorJr theorc of

pot ent i onetr I cs.

FURTHER EXAIiI}IAI IOII
BY I,IR.

Q The question I have is, Did gou do ang
research or ang lnvestigauon, I should sag, lnto wnat
the cawe t|as for the dininuilon of Btrch Sprins and --

Iet 's start uith Eirch Spring. l , l i th Elrch Sprlng.
A Yes, and I thlil( that Hr. Uhtte utII probablc

test i  fc to that.

I okac. $o clo gou have an opinion on this or
does he have the opinlon on that?

A [,lell, geg, I have an opinlon, but for what
i t 's worth, I  guess. l lc oplnlon is, l t 's pneclpltatton-

related.

I Preclpitation-related? Is that the sane for
Bls Bear Sprlns?

A Yes.

0 And uhat l(ind of investigailon dld uou do?
A l,le conpared preclpitation flow rates --

191
recharging fron Bear Creel( Spning, or thB $trean, throrJsn
nore llancos $hale than the tnlcmess bett|een -- if gou

Iool( at the nap --

A lfhere is the l,tancos Shale?
A ilancos Snale's on the slds of tne canuon -- ln

the nlddle of the cangon. It's cuttins throush a couple
hundred feet of Hancos Shale to recharge the panther, on
it's got to be several niles above.

THE [ffI]lES$: l{o.
m. CARTER: I undenstood --

0 (BY !H. NIELSENI lhe fracturing is
slgnificant in the Panther, the rechargs Just $as not
aDove. And I'r'r havlng a problen --

A You're talRing about a locailon uhere the
Pantnen Sandstone ts exposed at tne surface.

0 llell, sure. That's a nlle upward.
A No, l t 's a quarten of a ni le.

IrR. HANSENT Are ue talklns about JrJrlt the Bls
Bear Sprins? because the nechanlsns for the two springg
are eigni ficant Iu dt fferent.

A (BY l{R. I{EILSENI Jrrst the Ets Bear. So I uas
havlng a problen here wlth thls f facturing thlng. I t 'g
stgnifrcant for the Panther but not for angthins else?

A l{o, i t 's slgntf icant for ang sandstone.
A that,s our polnt.

t9g

1 precipltation anounts antl flow rates.

2 llR. SI{ITH: Ot(ag. fhat's all I have.

3 m. NIELSEII: I had a couple of questlons too.

4 }'R. CAHIER: StnE.

5 EXA}IINATIOI.I

6 BY }IR. IIIEI.SEN:

7 Q I've been llstenlns to thls, and gou said that

I vertlcal fracturlns is inslsniflcant in the Blackhawk --

9 A N O .

tO 0 -- onlc ln the sandstone unlts?

11 A No. No.

Lz 0 Uhat dld gou $ag, then?

13 A I said there is fracturlns.

L4 0 ol(ac. There's ft actuning but there's not an

15 lrportant hcdrologlc connection vertlcallc? VertlcaLlu,

16 I nean.
L7 A Let's bel( up and tal(e thts 83 a unole. Fron

18 the top of the nountaln to the Hancos shale, ths area nag

19 be fnactur€d and gour sandstones nac be -- perneabilltg

n nag be ennanced In those because tfigre's no nechanlsn for

2L those to reseal uithln thenselves. But the shales,

n clagstongs, tttdstones, etc., geal tnengelves.

23 A Risht. The problen I'n havlng here: You sag

24 tnat but tnen uou cone doun and tetl ne that the Panther

25 sandstone ls slsnlficantlu fractured, that lt's
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I f A the fracturlng ulthln tne shales gou'fe trclns

| 2 to conlmlcats uater throusn anen't there. Ihec nac be

I g fractured but theg"ll heat. Ihe uater runnlng across the

I a snrfrce of the Pantner sandstone at the creek neg be
I
| 5 entBrlng tnme iolntg and fractures because notnlng'$

I e seallng then there. But as soon as gou put sone llancos
I

I z Shale on top of then, uou'ne seallng it off.
I

I B 0 0l(ac. The other question I have is, If gou

I 
g revieu the pernits of aII the otner nines, plus gou

ltt 
neview aII of the IFGS reports and all the3e

111 Investigatiorc of ncdrologg, theg conslder tnat sprtns

ltt Cangon Sandstone and the lower Blactrthawk esssntiallc to

lfS De a sater taDle aqulfen, contlnuous.

lLA A Yes.
I

115 Q Hou cone lt's dlfferent here than --
I

I tt A on a reglonal scale --

Itz 0 t'lhen I uorl(ed at tne Plateau lllne, ue bullt
I

| 18 ths --
I
l1g A Let ne anst.,er cour flrct questlon.
I

l2g llR. AFPEL: fhe reporter wlll never set this.

lat one per€on asl( a questlon.

lzz lln. Hllt$EH: rs ltr. Nielsen tesilfuing or ls
I

123 ne a$Rlns a que$tion?

l"n ltR. cARTER: tileu --

ltt ltR. NTELSEI{: rt ch8nses aII the tine.
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1 lR. CAHfER: -- uhatever lt is, one at a tine.
a IHE IfIIilESS: Let ne an$fer cour flrct
3 question. For the region, theg're calling this a
4 nBstonal aquifer, and that -- on tnat scale, gou cannot
5 see the dtfference betueen tnls potenilonetrlc $nface
6 and tnls potenilonetric surface {hdlcailngr, srhen gou're
? looklng at sonethlns that,s ilgg nlles lltde and 290 nlles
I long. And honestlg, I have a hard ilne calllns tt the
I r€gional grounduater surface.

Lg l{R. NIEI.SEil: okac. Ue're done.
tt tR. CARTER: fhls'd De an opportune time for a
LZ break --

13 !lR. HANSEN: I have Jwt a couple of quesilons.

L4 l,lR. CARIER: -- as soon a9 ue'ne thnough.
15 FIJRTHER EXA}II}IATION
16 EY m. HAll$Efir
LZ A Chris, ue ueFe tau(lns about the
18 potentionetrlc surface in the stonrs suntstone nenber and
19 tne S:prlns Cangon Sandstone nenbeF.
M A f'n sonrg. RUn that bg ne again.
2l q You talked aDout tnere Delns tuo tilfferent
?? potentlonetrlc eurfaces, different smfaces in the Storrs
?3 nenben and the spring cangon nenber?
24 A Thec have a dtfferent potontionetrlc $rfac6,
eS at Ieast in the nine area.

195
1 that lt uould be, though?
2 A Fron ['hat I Imow, gean.

3 !n. HANSEN: That's I t .
4 I{R. CARIER: I have one last (ruesilon: tfhat's
5 the florJ of Bls Boar Sprlng todag, roushlc?
6 ltR. LEEI'|ASTER: About 149 gallons a ntnute.
? !lR. CARIER: I thor.lSht it sas In the sane
I order of nagnttude as the 1?0-sallon-a-nlnute flou that
I Lre're seelng fron the cnannel, so ot(ag.

tg !lR. HN{SEN: tfhen t'tr} the last ilne that
11 neasurenent [ra$ actuallu tal(en?
tZ t{R. LEE}|ASIER: Todag, but I don't ImotJ the
13 r€ults todac. But ue tal(e then on the lsth of the nonth
L4 and the last <las of the nonth.
15 t{R. HAltSEil: you're saclng on Februaru lsth it
16 uixl -- do gou renenDer what the exact nunber ['as?
LZ ltR. LEEI|ASTERT t{o.
18 DtR. HNISEI{: you don't Imou lf it was hisher
19 tnan or lower than 140?
2g llB. LEEITASTEB: It's Deen arorJnd 140 the last
21 corJple of nonths. I could flnd those if ue needed then.
?2 lilR. HAIISEN: For the recortl, that uas Darrel
23 Leenagter's statenent.
24 tR. GARTER: AII rtsht. ThanR cou. Let,s
25 take a break, and so we'll be off the record,

194

I A Is there uatsr flowing uttnln those tuo

? sandstone nenbers?

3 A There -- is tnere water flowlng throush tne

4 nenberc?

5 0 Flrst, ls there uater in those nenbers?

6 A Yes.

7 Q I9 tho uatsr ln th08e nerDere novlng?

I A At sone -- 90ne rate, ges.

I 0 Do gou have an opinion as to uhere that uater

Lg no\rtss to, ultlnatelc?

1l A To the outcrop ln tnis ares.

L2 0 lnd so unere does that water cone out?

13 A Alons the face of the contact between the

L4 ilancos tonguo and the lntllvidual sandstone nenbers.

15 0 And uhat hropens to that uater unen lt reaches

16 tnose fac€s?

LZ A It can evapotrarcplrate. It can not even cone

18 to ths sunface but can nn doun throush the sol ls,

19 vegetatlon.

2g 0 Is surface evaporatlon and soil absorption

2l sufflctent necnsnlsns to account for all the water that

n uoulrl be ln those nenDerc?

e3 A I haven't done a uater budset, so I'n not sure

24 I can utsuer that.

a5 0 It uould be consistent ultn goul" observation

196

1 lA short reces$ sas tal(en. I

2 m. HAN$Ell: ilext witnese ls Rlch l,lhlte.

3 RICHARD TIHIIE,

4 called ffi a ultnees for and on behalf of co-op l{lnlns

5 Conpanc, was exanlned antl testified as follous:

6 EXAIII}IATION

? EY I,IR. HAN$E}I:

I A TeIl us uhat cou Imou.

I A I'rl llke t0 Jlxlt be able to sau "lfhat theg

Lg sald' and caII lt qults, but I don't thlnk that uould

11 satlsfc everubo(lg'9 ct,ri€itc.

L2 I uent to glve sou a llttle blt of Dacl€round

13 fon those [Iho are not acquainted with nc bacl€round. tlu

L4 nane is Rlchard Uhlte. I'n the presldent of EarthFax

15 hgineerlng, have been ulth EarthFax slnce lts foundtns.

16 Prlor to that, $onk$ for a couple of other consultlng

t7 firns ln the SaIt Lal(e Cltc area. l{g eloerience has been

18 largelg [|ith ninlng operations, conducting hcdrolosic

19 assessnents and evaluating tne ncdroloslc inpacts of

2g nlning operatlons.

21 I have a bachelor of sclence degree in

n llater€hed sclence ffon Utah State Unlversltg, recolved

?3 that ln 19?6, snd a nasten of science degree in clvil and

24 envlronnentsl englneerlng fron utah state In 1g?7. I've

a5 been involved uith Go-0p Hlnins since -- I belleve lt uas

t

I
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1 1999, '91, in that tine frane that ue flrst began t|orl(ing
2 toith Co-Op.

3 The llorl( tfiat ue've been tau(ing about here,
4 ue were ast(ed to a$tst Co-op in tne preparailon of a
5 hcdrologic -- hgdrogsologlc evaluailon an<t to prepare a
6 Probable Hcdrologlc Consequences report In support of
? their pennlt to nlne. The drtll holes that have been
I discuseed at the nlnlns op€ration uero part of that
I responsibi l i tc on thls proJect.

tg I uas the princlpal in charse of the proiect.

11 The fellon sho has been nentioned, John Garr, uas the
t2 proiect nanager. Jonn l3 no longen lllth rJs. John [,af] a
13 seologlst and he uas responsible for the fleld
L4 Inplenentatlon of the proJect. I llEtsl responsible for
15 reviewlng the data, provlding genenal ovensight of tne
16 proiect.

L7 lhe locations of the <trlll noles, holes DH-l
18 through DH-3, those $ere recomFnded Iniilallc bg us to
19 Co-op. Co-op, then, agreerl utth those locations. He
2g uanted to naRe sure ue were going to be In areas that
?l uere golng to be reasonablc acce$glble for a perlod of
?2 tine. The drlllins and testtns progran [Ias dsveloped
23 iolntlc bc Ur. Gam and ngself. As I indicatett, Hr. Garr
24 uas reeponstble for the field lnptenentation of that
25 progran.

ASSOCIATED PROFESSIOIIAL REPORIERS . SCOTT I{. KNIGI{T, RPH
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1 fhe -- each of the tongues of the Star Polnt,

e as gou advance to the north, uere under preggure. I

3 thinR -- I'r'l hopeful that the concept of potentlonetrlc

4 stnface vensus water table has been beat to death. But

5 Daslcallg, as we uent to the north, we found that there

6 uas a sufficient pressure that once uou nlt the tongue,

7 water Isvel rose ln the Dore hole to an elevatlon nlsner

I tnan the top of the tongue. And tnat conflnenent, based

I on the data tnat have bsen collected ulthln the pernit

tg area and to the north In the arUacent areas as e$ibtted

11 bg the surface clrll} holes had confinenent seens to be

LA prettg nuch consistent touard the north.

13 There ls an area t|here eacn of tne tonguee of

14 the Star Polnt are under uater table condltlons, lf uou

15 ulll, uhere the water level did not nlse above the top of

lE the tonsue. That's genenallc the southenn portlon of the

tZ permtt area, essentlallc that area fr"on about DH-l to the

18 south. DH-l itself is prettg cloee to that contact unere

19 thinss go unconfined toward the south. But generallg,

2g touard the north, lt's under conflned condltlons.

2L As far as the -- unere tne recharge for these

22 varlow toruues coltes ffon, based 0n the llaten level

23 data, [Ie lmotl that the flotl ls fron north to south;

24 therefore, lt uould appear tnat there's a reasonEDlg

25 sisnlflcant conponent of the recharge that le nortnuard.

I
t
I
I
I
I
I
I
I
I
I
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1 Those holes were drllled, as has been

2 tastlfied, Iatter part of 1991, first pant of 1992.

3 Dtrrlns the drillins of those holes, we paused at various

4 Intervals to insert uhat are called pacl(ers into the hole

5 where cou seal off the hole withln a zone In the bole and

6 then ue t.'ould allot the uater levels to stablllze. tfe'd

? neasure p€rlodlc uater levels ln tnat pacl(ed-off zone to

I assess that the nater lsvels harl stabilized and then

I uould conduct finther drlllins ln each of those zones.

Lg ue also ran a eeries of tests to deternlne the hudraullc

11 conductlvltc of the varlous units which were encol,ntered.

12 lhe drl II holes uere then conplete<l as a

13 nonltorlns uell ln the Sprlns Cangon tongue. The

lrt regulatlons requlre that tne predonlnance of the efforte

15 ln the hcdroloslc sense for grounduater be dlrected

16 touard the aqulfer uhlch lmediatelu underlies the coal

t7 sean. Fron orn drlllins progran, we deternlnetl that that

18 uas the $prtng Cangon tongue, that there uere deeper

19 agulferc in the Storre arul the Panther tongue. But each

u of these uells were conpleted ln the sprlng canuon tongue

2L since that l|as the aqulfer that lnnedlatelc un<lerllned --

22 underlald the coal sean that ilas belng nlnetl.

m In 1994, as I recall, or tne latter part of

24 'Sl, plllsrl3 usne pull€d ln ths area uhere DH-g uas

25 drl IIod, Uhtch neant that that hole uas no longer

I
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1 avallaDle fon nonitoring, and 9o at that polnt ue
2 assisted ln the tnstallation of DH-4. And navtns alneacts
3 gathered the data on the sandstone tongues beneath tne
4 coal sean fron DH-1 throush DH-3, t|e felt it lras atlequate
5 to fullg penetrate the $prtng Cangon tongue lJlth DH-4 but
6 did not see the necessitc of drlIItnS that hole deeper.
7 In a -- gor'tewhat ln the gane ilne frane -- a
I bit Iater than that, as I recall -- Co-op uas lnvolved in
9 the drlllins of sone surface drill holes that ane snol,n

Lg on the cross sectlon of Extribit C-?, SDH-I anrt SDH-2.
11 lhose holes were also dri lled <Iown into the SDrtns Cilgon
LZ tongue. Co-0p ['as predonlnantlc responslble thenselves
13 for the installailon of those holes. ue nave evaluated
L4 the data that have cone fron tnose holes, but we were not
15 directlu involved in the flettl effort lnto tne
16 installation of those surface ttriII holes.
t7 As we have evaluated tne data, it has been our
18 conclusion tnat based on the drill hole data, as has been
19 stated, I thlnlr, bg sevenal people in tnis hearlng, that
U grounduater ln the Star potnt Sandstone tongues flol's
?l generallg fron tne nortn toward tne south. Ue saw
??. slnllar pnossurs gpadlents In eacn of tne tongues. EBch
23 of the tongues of the Star polnt exhtbtted that north-to-
24 south flou uith generallg the sane tvpe of hcdraullc
25 sradlent.
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Uhether that'g northeast, northwest, or eoneuhere ln
betueen, I don't Imou. t{ttnln the pernlt area, it's
prettg nuch a stratght north-to-south flow. As cou get

north of the pernit atoa, where ue have less data,
tfiene's alwags the potentiat that there nac be sone east
or uest conponent to that, but f think ue can sac that
generallg tne recharge areas lle to tne nortn.

In the uorR that lre dld as we revleued the
regulatlorc and attenpted to conplg ulth the regulations,
tt is our oplnlon that the nudroseologlc evaluailon,
part iculsrlc the Probable Hcdroseoloslc Gonsequences
repont that uas prepared bacR tn 1gg3 uas adequate to
satlsfc the resulailons whlch uere in force at that tine,
tnat th€e rsgulatiorc requtre that there De a dlscuseion
of rsharge and discharge areas, affl ue nave pre$ented

that dlscuselon.

It ts not ng oplnton that tne negulailone
reeuire that Uou pinpoint everg recharge area. Rather,
the n€ulatlons requine that cou dlscnss recnange
contlitions. You diecus$ uhat that nechanlsn ls. The pHC

does diEcuss that, indlcates that rechargs occurs
northHard, outside of tne pernlt area. And lt'g far
begond the requlrenents of the regulailon to requlre a
nlning operator to contlnue to purlgue that grounrlwater

lnfornatlon untll gou have assured gourself of neachlng

ISSOCIATED PROFESSI0NAI REP0RTERS - SCOffi l{. Hl.lIGllT, RPR

?3?

1 that recnarge area.

? There ar€, adnittedls, thlngs that can be done

3 to pinpoint r€cnarge aneas. Ue've seen, I Delieve -- !lr.

4 l{ago -- Dr. llaco lndlcated that the rues of the uater ln

5 the channel that were encounterecl near the northern

G portlon of the uorl(lnss -- that those ages generallg

7 tended to be aDout 1,500 gears. Ue could do sone tracer

I studiw, ualt for 1,599 gears onlg to ftnd out that ue

3 put our tracer In the urong spot, go to another gpot,

M ualt 1,599 gears. I  thtnk al l  of us real l4 that tnat 's

11 a llttle blt Degond tn6 roqulrenents 0f the resulatlons.

12 t{nat the regulatlons, agaln, r'equlre ls that

13 lre ldentlfs uhat that general pattern ie and that ue nore

14 sp€clflcallu lool( at the potentlal lnpacts tnat nlnins

15 rrlll have on the nudrolosic sgsten.

16 At tne tlne tnat tne PHC uaEl prepared bacR in

17 1983 -- or 1993 -- excuse ne -- the area of the chunel

18 that has been dlscussed nad alreadc been encountered.

19 Thene ['a€] at least a re8sonablg sisnlflcant anotnt of

ffi water that wm flouing lnto tne nine through the roof

2L drlppers.

?2 The copc of the hcdrogeoloslc evaluatlon that

e3 I've got whlch senved as the Dasls for the PHc ls dated

24 April 26tn of 19St. Ihec hit the channel on lpril e?th'

25 and so the actual vlsualization and encounterlns of that

2M

1 lle also looked at -- looked at the flou rlata

2 at Bts Bsar sprins. The -- thene'g -- there's a

3 reasonable concern, I thlnk, that tne water users nave

4 elpressed ulth negard to Bls Bear sprlng in partlcular

S because our data do lndlcate fron tne drtll hote tlata

6 that the florJ is fron the north to tne south ancl Eis Bean

? Sprlns ls dinectlu south of the nlnlng operations. And

S that's a neasonaDle concern to expnesg.

I lhere has been a13o a reductlon ln flol| in Bis

M Bear Sprlng over the last several gear€. And if I could

11 -- not uantlng to confi.nse ncself with Dr. ilaco bc

72 standlns up, Dnt lf I could, f'd lll(e to stand up. This

13 ls a graph of the flow of Eig Bear Sprlng for the perlod

14 0f record that 's aval lable ($dtcatinsl.

15 BaslcaLlg, everuthing ffon the general tlne

lE frans of late '81, earlg '82 -- that's data fron the

1? uater users assoclatlon that thec perlodlcallg provlde to

18 Co-op. Prlor to tnat point i3 sone lnfornatlon that ue

19 obtalned fron -- actuallu, I guess lt uas probaDlc about

n 1986 that us in nere (hdlcatinsl that the Hater users

21, besan gathering thelr perlotlic flow data.

?2 Ihe data that are present the -- bacR here

e3 thtllcatingl for the tlme frane of 1978-19?9 cone fron a

e4 neport that the USGS prepared as theu were lool(lng at

a5 hcdroloslc condltions ln the Huntinston creel( area. And

1
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channel uas shortlc after tne pHC llas prepar€d. Houever,
for a period of about three gear8, theu had been In a
gltuatlon Uhere therle ['ere lncreaged flows.

Those lncreased floug to the nine uene
discrjssed and He l(neu Hhere those were coning ln fron.
lnd as varlous updates to that evaluailon had been nade
-- for Instance, with the lnstallation of DH-4 arut

various other blts of data have been collectetl -- that
evaluatlon has Deen revlsed as necessarg at approprlate
tlnes ln order to sailsfg varlous Dlvislon requests.

tle lootrred at -- $e've lool(ed at a varletg of
-- at the gromduater condlilon ulthln the Eear Cancon
area fron a varietg of rilfferent angles. Dr. t{aco nas
talked aDout a feu of those that he looked at fron hts
perspecilve, l,le atso uith EartnFax collected a llnited
nunDer of trlilun sanples prlor to the preparailon of the
hgdrogeologic evaluation and the pHC.

Althoush ue don't purport to have tne sane
eloentlse in radtotsotope dattng that Dr. ilaCo does bU
anu neans, $s cane to the sane general concluglon that
waten issulng fron Big Bear Sprins ls culte goung, water
lssulng fron Blrch $prlng ls qulte old retailve to tne
uater lssuins fron Big Bear. ue did not have the
capabllitc 0f putilng dates on it as Dr. ttauo nas done
slnce.
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1 thec collected data fron several springs ln tne general

e watershed of Hwtington Creek and the surrounding arsas.
3 And that's a gear on tuo earlier than uhere the water
4 users harl begun collecting their frequent data. So He
5 wanted to augnent the databaEle.
6 lheg've correctlu Indlcated in the past that
7 slnce durlng the tine frane that theg'v6 be€n collecting
8 data that there's been a general decline ln the flou of
I Bis Bear Sprins, that ue do have ilne franes in the earlg

Lg '80s uhere it uas not unusual to see peal€ tn the
LL sprlnstine that got rJp to 3gg galtons a nlnute or even
tZ hlsher tnan tnat. Those naturallg, of courss, rlled off
13 in the faII and gou sau a -- tcplcal annual varlattons ln
14 the flou of the sprlns that are not rjnusual fon springe
15 in  th is  reg ion.

18 Then theg noted tnat beslnnlns aDout in 1gg?
LZ or so that tnere uas a genenal decline in tne flou fron
18 Big Bear Spring. lnd that caused solle concerns because
19 of Co-op's advancenent touard the north and thelr
U location dtrectlc south of the ntning operailons.
2I ltR. HAllSEil: Cill tle narlc thls as E!{ttlbtt C-Lg?
n THE t{fIilESS: Tnat uorks for ne.
n As cou look at the historic databasB and
24 lnclude the lnfornauon that uene collected bc -- the
e5 infornation that nag collected bc the Gs, lt's apparent

ASSOCIA?ED PROFESSIOIIAL REFORTERS - SCOTT I.I. H}II$IT, RPR
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1 that slsnlflcantlg louer flous in Bis Eear $pring have

2 been resrned prlor to the Deslnnlng of nlnlng

3 mttvttias. ltinins began in 1982 ln the atrea, and so for

4 a perlod of three or four gears before that, for a perlod

5 of aDout one uear, the geologlcal surveg couected data

6 appr-oxlnatelc everg nonth fron Bts Bear $pring' And lt

7 was after that tlne frane that the uater uters bosan

I collecting thelr, f thlnk, blnonthlc data fron the

I spring.
Lg lhis -' these tuo horizontal llnes

11 tlndicatlngl runnlng through the srapn represent tne nlsh

L2 and tne tou of what was neasured bc the geologlcal surveg

13 bacl( ln 1978 and 1g?9. And so gou can see tnat at least

Lq for the first four or flve gears that the uater users

15 sere collectlns data tnec uere ln a perlod of hlsh flou.

18 And lt sas quite a bit hlsher than -- than uhat hd been

Lz neasured In the sprlng a feu gears prlor to then

18 collectlns flou data an<l a felI gear€ prior to the nlnlns

19 bc co-op. Ihe latter data are, uith a couple of

u exceptlons, prettg nucn ulthln tne range of the hlstorlc

2I flou data lf uou look at tne 1978-throusn-1979 data.

a. Ihts indicated to L}3 that there l3 sone

?3 hlstorlcal record that lndicates that flows ln Big Bear

24 Sprlns have Deen neaslr€d at the lou rates that --

25 relatlvelc lo[, rate3 tnat theg're seeing nou.
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Tcplcal flou rates generallc in the tine frane

that the uater usens association started to sather
frequent data -- gou tcpicatlc nad flo$ rates that uere
around 209 sallorc a ninute. Those flou rates dropped
down to I2A or so gallons a nlnute. Theg're up to 140
gallons a nlnute nou.

The range 0f data that were collected bc the
U.S. Geoloslcal Sunveg varied fron a lou of 119 gallom a
ninute in Aprl I and l{ac of 19?8 up to a htgh of 168
gallons a nlnute in october of 1g?9. so thls i3, again.
three and a half on four gears bsfore Co-op besan their
n in lng act  lv i  t  ies .

I  thinl( t t 's obvlous fron the hlstorlcal data
that there'e at least a hlstorical precedent tnat flolls
in the range of unat theg're seelng now nave historlcallc
been there, that the nere pnesence of lotr flor.,s, louer
than what thec had in the nid-t980s, should not lndtcate
that i t 's purelg an inpact fron ninlng activi t ies but
that -- that historlcallg theg've seen -- tnose tcpes of
flol,s have been neasured at Bls Bear Sprlng.

Ihe -- as ue evaluaterl the data, the blue Ilne
here tlndlcailngl ls the sprlns f10u data. Ihe red llns
ls the precipitatlon tlata. And lt's obvior.ls fron iust
Iooking at the general trends tnat l|e had nuch hlghBr
precipitatlon in tne earlU to nid '80s than we've had

?ffi

1 reallc even since the earlc to nl<l '80s. It's been a

2 goorl ten gears eince ue harl tne tcpes of preclpltatlon ln

3 this general reglon that [re nad bacl( ln that earlleF tlne

4 frane.

5 Ine fact that ue have verg goung water in Blg

6 Bear Sprtns uoultl sugge3t that there's a refftonablg close

7 tcpe of recnarge area t0 that sprlng. That's not t0 3ag

I that that's ths onlc place tnat lt'g golng to be
g recnarged. ls I thtnt< Dr. ltago polnted out and llr.

Lg llielsen dlscussed, tne -- anc tlne gou trg to do age

11 datlng, gou're reallg datins the average of all the

L2 uaters that nlxed, and go tnere's a reasonsDle chance

13 that sone of this water ls qulte old. But ln total,  l t

L4 appears tnat nost of the water l9 falrlc goung.

15 You couple that uith the tcpe of response that

18 [,e see in conparing the flou and tne precipitatlon data

t7 and that uould, ruain, sugg$t that thls sprlng l3 fairlc

18 responslve to preclpltatlon events, not so nucn

19 indivldual events as nore nultinonth or annual tcpes of

U pnecipitation records.

2L I'lhat nappeng when cou get in a sgsten where

?2 uou have sprlngs that ars dlscnarglng, gou tgplcallg --

23 for [,ant of a better eplanatlon, gou essentlallg have

?4 thls bathtub that has to overflorJ in order fon the sprlng

aS to <lischarse. And lt'e apparent that that batntub is
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1 aluags overflowing sonewhat because therr's alwags uater
2 conins out of the sprlng.
3 BrJt l|nen gou get a pertod of prolonged Orought
4 relatlve to prlor seasons, It taRe$ a l.'nlle. A9 ue start
5 to get Incneased prectpltailon -- it takes a uhlte to
6 satlsfc that deflcit. As the wat€r conilnue3 to flow,
? gou're basicallu creaung a uatsr deflclt ln the sgsten,
B and lt takes a uhile for that to be satisftd.
I So even thorJsh uou nau have falrlg short

Lg responses, the earlu data suggmted that Just a period of
11 a couple of mntrc fron peaR prealpltailon to -- or peat(
t? flot, ln Hunilnston Creet( to peak flou In Big Eear spntns
13 ['as iust a couple of nonths. llol|, as ue'pe bacR into
L4 that -- as l'e'ro kind of conlng out of tnat prcIonsed drc
15 period, that response is not near as rapld because gou'rfe
16 trsing to satisfc that l,ater tteflctt.
t7 Ue looked at Etrch Sprlns also.
18 llR. HN{SEN: }tark it C-11.
19 IHE I|ITNESS: C-11.
ffi lln. HNISEN: Do gou uant foundailon? 0r ue're
2L prettc lnfornal.

2? l{R. NPEL: For dernnstrative purpo8es.

23 llR. HAilSEN; UelI, I thtnk tnis is represented
24 to be a sraph of etual data.
eS IHE HITI|ESS: I can tell cou that the ftou

zLl
1 near uhat the geologlcal surveg Feported as the peak flol,
2 that theg neasured durlng tnat tine frane that thec llere
3 evaluailns the data.
4 Agaln, gou tool( at -- gou loot( at tne
5 precipltat lon data. I t 's obvlorJs -- slnce l t 's the sane
6 prectpltailon data, lt's obvlous that $e,ve nad a lot
? none precipitation in the earlu to nld 'ggs than $e had
8 in the nid to late '90s. Those precipltailon anounts are
I starting to picl( back up. Tnens appears to be sone t(lnd

tg of a respons€r at Btrch Sprtng that's slnllar to Big Bear
11 ln tnat respect, that long-tern preclpltailon seens to
LZ lnfluence lt.
13 Blrcn Spring ls also conpletsd cltfferentlg, as
14 I belleve a couple of tne repr$entatives of the uater
15 users association haw testified. Bis Bear sprins cones
16 out of a handfiIt of dlscrete fracturee In the sandstone.
tZ Blrch Sprlns ls bmicallc a Frencn drain at the bme of a
18 sandstone ledSe that's been backfllled ulth pea gravel
19 and penforated plpe, and ls collected ln that nanner.
2g The area overlgtng Bts Bear Sprlng ts
21, baslcallc a sandstone cliff. The area overlgins Blrch
2?, Sprlng ls a nlbn ftattsr arsa, not totailg flat Dg ang
23 neang, but a nuch nore senile slope. soil, various --

24 vanloue phreatophuts and other vegetation that nag oF
25 nag not be affecilng the ftow of Blg Ber Spring.

zLg

1 data cane fron the uater urcrs as thec provided the data

2 to Co-0p. Arul the pneclpitatlon data lle obtalned fnon

3 flve -- toolr tne average of five preclpltation gauges ln

4 tne -- ln the area. Ind so lJe trled to get -- ratner

5 than lookins at iust one gauge that, because of elevation

6 dlfferenceB out In thls area, nac be Dlasd ons uag or

? another, rJe lool(ed at nultlple gauges antl averaged that,

I  s o .

I l|e didn't sho[' on this -- on the bllJe llne

Lg hers tftdlcatlnsl -- ue tlldn't snou the <lata that were

11 collected bc the u.s. Bolosical sunveu because of the --

t2 Decause of the -- baslcallc the short tlr'E frane over

13 uhlch data hd been collected bc the water users.

t4 If ue efiendsd thls sraph out to the left and

15 put the ons-gear uortn of geoloslcal gurveg data on nere,

16 evercthlng woulrl get scrunched into one little spot and

LZ lt t|ould be hard to see. But we put -- the horlzontal

18 lines on tnat, agaln, represents the naxlntn and nlninu'l

19 ftor,s that uere neasuned Dc the geologlcal euFveg at

2g Btrch Spnins bacR ln 1978 and '?9. fheg nesured a lou

2L In Blrrch $prlns of 9.3 sallons a nlnute ln JuIc of '?9

n. and a high of 23 sallons per ninute In Hau of 1978.

?3 As gou look at the nore recent data --

?4 baslcallc the last three 0n four gears' uorth of <lata

25 that have been collected fron Blrch Sprins -- gou'ne verg

?L2

I But lt'g appfent fron lool(ing, agall}, at the

a nistorlcal data that hlstorlcallc there have been flows

3 out there that are actuallc quite a bit lower than uhat

4 theg're elperlenclng nou. fhose hlstorlcal -- hlstoric

5 flolrs l'ere tEas]ured three or four gears before nlnlng

6 actlvltl€ Degan tnere In Eear cangon.

? Ihere's been a blt of tliscusslon about the

I potential for recnarge to occur ventlcallg throush the
g pernit area. Vanious psopls have elonmse<I thelr

Lg opinions about how tight or untisht the fornatlons are.

11 I Imned through sone infornatlon that Gnegorg

Lz Llnes pr$ented ln a uater supplc paper that the

13 seologlcal surv€g prepored for the -- for the general

14 victnltC. ilo€t of nls worl( $as orrer on Trail llountain,

15 l|hich ls Jwt to tho southeast of where Bls Bear -- uhere

16 Bear Cangon ls.

L7 trl the course of hls investlgatlon, ne

18 collected sone sanple8, 30ne core sanples 0f rock coning

19 out of the Blackhawk Fornatlon antl out of the $tar Point

2g sandstone. He dldn't ldentlfg ln hls logs, at lest in

2l tne report, uhlch tongue of the Star Polnt he uas In, Dut

22 he collected varlous unlts out 0f both of thoso

23 fornatlons.

24 Generallg, tne sandstones in bth the

e5 BlaclfiauR Fornatlon and the Star Polnt Fornation uner€ he

I
T
I
I
I
I

T
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2L3
1 collected the sanples -- I should bacR thls up. He toolr
e the sanples in for perneabllltc tests tn the labonatorg,
3 ran horizontal and vertlcal perneabllltc tests on the
{ sanples he collected fron these cores.
5 Genenallg, the sandstones, uhether theg l|ere
6 out of the Blaclfiaul( or the Star potnt Fornailon, tne --

7 the hgdraulic conductlvitles of these unlts uere aDout
I 10-5 to 19-6 centineters per second. ls gou sot lnto the
I siltstones and the shales, ulth one excepilon, the

Ib perneaDitltc -- ncdnaulic conductiviilee rrere 1g-11 to
t1 1g-12 centimeters per second. So that's about slx orders
tZ of nagnttude lower ln penneaDllitg, a facton of a nillton
13 lower in perneaDititc than the sandstone unlts.
t4 The one exception was reported bc ilr. Llnes as
15 being inperneable. Iheu applied a pressune of s.aaa
16 pounds per square inch to the -- to the sanple, both
L7 horizontallg an<l verticallg. This uas a shale sanple out
18 of the BlaclmauR Fornatlon. Anrl thec coultl neasure no
13 perneabilitg even at 5,000 psi. Evercthing has a
2g perneabllitc -- I recognize that -- but it was
?L significantlc loller than ancthlng thec had trted to
22 neasure.

e3 So ue're lool(ins at santlstone, hgdraulic
?4 conductivities that, again, uBrB in the range of 10-5 to
25 10-6 centlneters pen second; slltstone and shale
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2L4

I hcdraulic con<lrctlvitles that uere 16-11 to 1g-le

2 centlrcter€ pen second. I report these in centinet€rs In

3 second. He reported then In feet per dag.

4 But iugt as a polnt of r€ference, the

5 penneaDllltu that U.S. Envlr'onrental Pnotection Agencg's

6 regulatlons requlre for llners on hazar{ou} uaste

? inpourulnents ls Lg-? centlneter€ per second. So ue're at

B a penneabilltc four to flve ondens of nagnltude lo$er
g than -- than $hat f uoultl be requlred to put in for --

L0 for a hazar{ous waste landfltl.

11 I thlnk tnat 's -- that 's instruct ive not so

L2 nuch that it's fotn to flve or tuo to three or flfteen or

13 tuentg. I tnlnR -- I thint( [hat'e lnstructive 13 tnat

14 l t 's signif lcanttc lol 'er -- slgnlf lcantlc louer than that

15 llner requirerent and signlftcantlc louer than the

16 hcdraullc confiJctlvltc of tne sandstone units.

t7 These were, adnlttedlg, laboratorc sanpl$.

18 The labonalo.g 96t'lPlo l9 golng to take a loolt at that

19 2-inch dlaneten core and the sanple'g going to be 6

& inches long, and that's aII lt looks at, and there's a

2L gazlllion cublc gards of bedrock out there. But the data

E. uere relatl\relc conslstent and the data are consistent

23 Hith unat ue s,ee reported elsewhere in thls tgpe of a

24 fornation.

?5 lle've uonked not onlg here in the ua$atcn

I
I
I

I
I
I
I
I
I
I
I
t
I
I
I
I
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L Flateau but also dotln around the Kaiparoults Plateau,
2 uhere the fonnations are called bc a different nane, but
3 it's basicallc the sane set of units. AruI ue see verg
4 sini lar tgpes of hcdraul ic conductivi t ies.
5 I thinR that fnon that Infornauon and fron
B the observations that ue can nake ag t'e go out and lool(
? for seeps and sptlngs tn thls area, lt's obvlous that the
I slltstones and the shales have a signlficantlc louer
t hcdraulic conductivitu than the eandston$.

Lu Most of the areas whene gou see sprlngs
Ll lssuing Are near those contactg 0f a sandstone overlcing
tZ a slltstone or a shale. Ihat's the case at Blrch Sprtns
lJ and Bis Bear Sprinss, uhere gou have the thtcl( sequence
14 of the l{ancos Shale that untterli$ the pantner tongue of
15 the Star Polnt Fornatlon.

16 Iile see that frequentlc $itnin the ilorth Horn
t7 Fornation, withln the Blaclftaul( Fornailon, llnere gou'll

1g get a sandstone lens. And uhere there"s a seep that
19 occtfrs, it's often near that contact betwoen a sandstone
2g overlging a siltstone or a shale.
?1, You see that ln the Castlegate Sandstone, lf

7? sou can flnd epring$ In that unlt around the reglon,
23 where theu're often discharglns near that contact ulth
24 the Blaclfiawlc Fornation. There's Jrist not a lot of water

?5 that passes through -- venilcallc passes throusn this

216

1 sequence of fornations, fron tJhat we've been aDIe to see

2 both nere at -- ln the area of the Bear Cangon operatlon

3 and elseuhere ar-ound the region.

4 That's not to ssc that there's absolutelc no

5 water. I don't like superlatives. That i3 aluags a

6 possibl l i tg, that sonething ls going to naRe it  throush.

7 I thinlt that's a -- that's obviotls. All things are

I possiDle. I hope l.'e don't set lnto tnat line of

I questioning and argulng. I'II tell cou right no[' that

tg there is a posslbilltu that sone uater ulII nake lt fron

11 the top of thls nolJntaln down into the Panther. It ulll

LA pa8s tnrough where tne nine uas and it wiII discharge at

13 Bts Bear Sprinss. I thlnl( the quantitc of that uater 18

L4 extreuelg lou. I'n not solng to put a nunber on lt ' but

15 it'e extrer,Flc lou.

16 To glve gou an ldea of the tine frane, I tooR

t7 the nmDers, the hlgn end 0f tnose shale ngdraullc

18 conductivlties at 10-11 centineters per second, and as --

19 and calculated horJ long lt ltould take under a unlt

zCI hcdraul,tc snadient for water to flow throush 1 tnch of

2l shal.e; lt uas slishtlc less than 8,ggw gears.

?? uater undoubt€dlg gets fron the top 0f thls

23 nountain doun into tne Spring Cangon, rlown lnto the

24 Storrs, down Into the Panther. It occurs. But again' I

25 thlnt( that cuantitg ls so ninuscule as to be
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I unneasurable. But I'B sure if we coulrl tag sone
2 nolecules and wait, ue uoulrl finrt that theg uould arrive.
3 uhere does the recharge occur for this area?
4 It's soneuhere to the north. I don't knou lf it's
5 nortneast, l f  i t 's northuest, l f  l t 's stralght north.
I Ulthln the area that we nave data, tne fto[' ls generallc
7 north to south. As gou get outslds of tne area of uhere
I ue have data, lle nag fln<t that tt's sllgnttg trendins to
I the east, to tns west. But the recharge area ig

Lg northuard.

11 I thtnR that slven the lou pemeabllitc of tne
12 snales tnat are pF$ent out here, given tne fact that
13 these shales tend to be less brlttle, that if fractunes
L4 occur, theu tend to heal tnelBelves, there,s a veru lou
15 llkelihoorl tnat a slsnlficant anount of water ls golng to
16 be pencolating fron withln the pernit area tloun into tho
LZ fornations surroundins the coal and into tns aquiferg
18 that are tmledtatelc Delou the coal.
19 AIso, if cou tool( at the -- just look at the
2g topographg -- I'n loot(lns at Exhiblt C-g -- the pernlt
?1, area slts bastcallc beneath a rl<lge llne. Arut so addtns
22 to the fact that these -- that the suDsunfacs fornations
23 tend to be low perneaDllltg, uou'vs sot tne steep slopes,
24 so ang uater that netts, falls as rainfau, or falls as
25 snol,fall snd subsequsntlg nelts ts goins to run off

219
1 Sprlns Cangon tongue happened to intercept tne nlns
2 uorklnge at aDout tne tocailon of ttn sandstone chunel
3 that's up in the Blackhauk Fornailon -- I tltll echo !ln.
4 Hansen's oplnlon that that ls coincldence. Thls
5 potentlonetrlc surface lins ls neasurlng the
6 potentionetric aunface ln the Sprlng Cancon tongue, not
7 in the Blackha$k Fornailon.
I I'le did not encounter elgnificant water ln
I drllllns unill ue hit the Sprtns Cangon tongue. Ihls ls

tg not nBpresentative of a potenilonetrlc aurface or a water
11 taDle In tDe BlackhauR Fornailon.
le As to whene that uater tn that -- tn that
13 sandstone channel 90e8, I don't Rnou. I thlnl( that there
14 ls a verg nish tiRelthood that lt does not go to the
15 south. If lt was going to the south, then I should haw
16 encounteretl water slsnlflcantlc befone we got Into tne
17 charmel. At least it does not go as fan south in
18 sisnif icant quanti t ies as Bts Bear Spring; otherwise,
19 fron the beginnlns of nlning lre should have been seelng
2E sonethlns at least nrch earller than re sau it.
a1 Ue uent throusn and dld sone calcutailons iust
22 t0 nalc sone assunpilons 8nd ses snat uould nappen lf
a3 tnat uas the csse; lf uater fron that channel uas
?4 destlned to dlscharge at Btg Bear Sprlng, I'neFe should I
25 have run lnto tnat water and if I'n deallng, ln fact,

2t8

1 relativelc culcklc and have llnlted opportunltg on those

2 steeper slopes to recnarge,

3 As has been stated here bu others, and d I

4 recall ln ng revleus of variou€! geologlcal surveg

5 reports, r'rogt -- that the rc3t likelc Erea for rEcharge

6 ls soneplace uhere a fornatlon of outcrcps and tne slope

? ls nBlatlvelu ghallou. I don't Imou lf that recnarge

I occurc predonlnantlc ln Huntlnston creeR, pnedonlnantlc

I in Tle Fork, pretloninantlc In Bear cancon.

Lg AII of those areas have fulI sectlons of eacn

11 of the tonsres of the Star froint that outcrop the --

L2 tnere arB ioints ancl fractures that are verg corulon in

13 thosg sandstone unlts. Especiallu as gou get near the

L4 surface, those Jolnts and fractmes becone nore connon.

15 lt's reagonaDle to aggune that there'g a reasonable

16 anount of recharge that'8 occurrlns in tnose arsas.

LZ For the purpoees of the PHC, ue felt that the

18 r€sutatlons ['ere satisfled to Indicate that recharge i3

19 to the north and out8ide of tne pernlt area, outside of

U tne adJacent areas, and that lt was not the

2l nesponslbllltc of co-0p t0 plnpolnt an exact locatlon.

n I tnlntr( tnat'3 also -- tnere's been a Dit of

e3 dlscrJsslon aDofi potentionetric surfaces and saten table

M surfaces. Uhat -- uhat chrls Hansen ldentlfied as beins

25 a colncldence that this mtention€trlc surface in the
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wlth a uater taDle condltlon out nere. Sl other uord3,

uhere I hlt the potentlorretrlc surface in tne coal sean,

ls that wherr I'n golng to run Into uater in the nine.

so ue lookd at the flo[, of Bls Bear sprlng.

lnd genenallu, galn, back in the earlc -- bacl( in the

nid-'899, gou're looklns at a flol, of around 2gg gallons

a nlnute or so -- not worrglng about the peal€ -- but
gou'ne looklns at a bass flo[' of around egB gallons a

nlnute. And tnen that eventuallc sot down to a flotr of

around 129 sallons a nlnute -- gone dacs nisher, sone

dags lo$er. gut ue went fTon?gg tlown to 120. That's a

4g psrccnt decneass ln the flow.

Hudrogeologlcallg, the onlg t|au that that can

occur, lf aII othen tnlnss are equal -- if nu recharge to

the scsten is equal, there'g been no oth€r perturbations

around that have affected ne, then tnat can onlc occur if

I've had a dereme ln head, because the flol| l9 equal to

the hcdraulic conrluctivltc tlnes the head tlnffi the

anea. llg area stagd tne sane. llc hcdraullc

condrctlvltg hasn't chansed. So I ntoultl have to chanse

that sradient.

And s0 taklng Blg Bear srprlng a3 the

doun-sradlent polnt affl taRlns the nlne face of the -- at

tne cnannel as the up-sradlent point, t|e had a dlstance

of aDout 9,500 feet. TnB nlne !|orklngs at the face are
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1 at an elevation of about 7,550 feet. The elevailon of
2 Bis Bear Spnlns is at aDout 7,1?g feet. so thene's a
3 439-foot rllfference. so based on that 430,foot
4 difference and the dietance of 9,506 feet, I said lf thls
5 is one bls water table sgsten that's contnlbuilng there,
6 ue woulcl have a hgdraullc gradient of 4 Lt? percent.

7 Nou, assuning that this uater has Deen
I lnpacted bc -- that the flows at Bis Bear -- that the
I decrease ln flol|s ls due solelg to the nlning operailon,

Lg that lt's a result of Inpacts near that cnannel -- of
11 course the flows started to decrease befone theC sot Into
LZ that $ater, but assunins tnat all that uater cane out of
13 the channel, that tnat uater uould have all evsntuallg
t4 nade it to Bis Bear ettner dlrectlc or, .rB I tnlnk t{r.
15 Appel pointed out correctlg, it could be Just because of
16 a release in preasure, tnat that pne3sure uasn't there
LZ angnore to puElh it out.

18 But naRing that assunption, accounilns for
19 that 46 percent decrease, that neant I shoulrl have had a
20 head that uas 4g percent hisher inltiallc beforo I
21, started ninins. That uoulrl have put ne at an eleuailon
22 729 feet above Big Bear Spring at the channel.
23 So lf I connect tnat polnt and I cone bacR
24 here (Tndicailnsl, instead of runnlng lnto tt here at the
25 floor, I notl would have run lnto ll ZU -- actuallc about
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L 3gg -- 2 feet hlsher. And I drau a point bsl( to Birch

2 sprtns and I sac that's ng uater table preninlng' then I

3 should have run Into slgnlflcant water at about DH-l-A'

4 Bnd I dldn't. lle dicln't run lnto water untll ue got bacl(

5 here tlntllcatingl, ln what's been d€cribed before as tne

6 uet area, uhich ls basicallc bacl( here around DH-4.

7 so essentiallg, about a '- about a nile or so

I funthen to the south, co{p should have been running lnto

I Slgnlf lcant uater l f ,  agaln, the reductlon ln f lou at Blg

tg Bear can be totallc ascrlbed to the loss of uater -- to

11 the interceptton of water tn the nlne bc -- at that

t2 sandstone cnannel.

13 Based on that, bassd on the other evidence

14 concernlng recharge throush nsrB, bassd on ot'n sanpllng

15 -- on Dr. llago'g sanpllng, I uould nave to 4nee wltn

16 the oplnlons that have been expressed bg others that the

17 -- that there i3 a nlnlnal potentlal for the Elg Eear

18 lllne to adver€elu Inpact Bls Bear $pring and Blrch

19 Sprlns.

U I tnink that glven the htstorical data that

2L lndicate that hlstoricallg, flous have been there' glven

22 the apparent response of the spring to preclpltation' I

n tnlnR tnat Dr. llago's calculatlons concernlns slisntlc

24 over a gallon a nlnute nag uell be in the ballpark. If

25 there e&r anu inpact, I tnlnR -- I thlnt( he enphastzed

e4

1 geare to go throush 29 feet of shale. Prettc Inperneable.

2 I'!R. CARIER: I [,nderctand the argunent to be

3 that lt's not the snale, to the $dent there's

4 perneabtlltu; lt's fracture perneabllltg, as opposed to

5 perneabllttc of the shale. But then the --

6 lfi. IIIELSEN: Yeah, there'$ no arglrlent over

7 the shale penneabilitg.

I tlR. CARTER: The counterargunent to that uould

9 be tnat the fract|Jrins of tne shale, because of tne

Lg potentlal of the clacs and the relative plasticltc of the

fl shale ls less, even lf cou nad a fracture tnat uent

12 through snale and sandstone, there'3 higher posslbilltc

13 that the fracture ln the shale is healed than in tne sand.

L4 Is that -- I -- let ne asl( one queetion of

15 angone. I don't thinl( I'll ask Co-op's e,oerts becawe I

16 thinl( I l(nou lrhat thelr ansuer ulll be. But lf not a

L7 drop of water had been encountered ln tnis nlne, t,ould

18 gou stlll belleve tnat lt is ln the recharge area, tne

19 patn of recharge of the spring, lf lt llere absolutels

2g bone drc?

21" Ifhere I'n headed with this is, the testltwng

22 seens to be that aII the water is coning out of the

e3 channel. I'n iust saulng tnat thene's 18 0r eg sallons a

?4 ninute -- that wasn't specificallc testifled to -- have

25 been witnessed to nave been conlng out of the sand, but

I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
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1 the fact that that's nerelg 1.2 sallons per nlnute that
2 are dlscharglns out of that channel.
3 l,lhere lt's dl3charglng fron, ue don't Imow.
4 Ue don't lmoll if it's golng to Els Bear Sprlns. As I've
5 indicated: verg loH l l l rel lhood tnat i t 's f loulng
6 angwhere t0 the south; reasonable llRelihood it's not
7 flouins to the west, because risht nean that -- that
I channel the fault is drg on the west; reffionable chance
I that it's not flol|lns to the north, because the general

t6 gradient is to the south. That Ieaves us sonel|nere
11 westward.

12 l,lR. HN{SEtl: Eastuard?
13 THE UITNESS: Eastuard, geah. Ue go far
L4 enough, we get back -- cou got to go e,S60 ntles to do
15 it. Eastuard. lfhere it goes after lt goe3 eastuard? I
16 don't lmou. But I thtnl( the nunDerc Inrllcate to ne that
17 i t 's not golng to Bis Bear Sprlng, that the - ' that

18 Co-op's activlttes at the nine have not contributett to --

19 to inpacts to Bis Bear Spring or to Blrch Spring.
2g I thlnt( that 's about l t .  Ihat 'g e$sntial lg
2l nc apiel.

22 HR. HNISENT I don't have ang ftJrther questions.

23 I rlirt rto a qulct( calculation on perneabilitc

?4 of the shale. If ue're tall(tng about on tne order of 1
25 inch per 8,ggg gearg, tnat translates to aDofi a nllllon
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1 lt's coning out of the north end of the nine. I suppose
a lt coultl be conlng up throusn tne floor, but, I nean, not
3 -- not that gou have to ansuer on the spot, but lf cou
4 got an ansller, that's great.

5 Because I thlnk -- ng concept here of the
6 theonu that the nlne uorklngs nave lntenferetl wlth
? recharge ls that the nlne ltes tn the path of uater that
I l8 -- I nean, one of the -- that the nlne lieg In the
I path of uater that's novlng to the sprlng and

M lntercepilns lt and caffging lt soneplee else.
11 In the other instance, thg nlnlns ue talled
LA about thls last tine -- the ninlng and the nelated
13 subsldence and fracturlng arul so forth nave altered the
L4 flow pattern in tne vtctnitg of tne nlne and tnerefore
15 dvercelc affected the spnlns. Eut ln tenffr of the nlne
16 ltself Delns tn the path of the recnarge, lt Boultl seen
L7 to ne that if the nlne had been bone drg, that uould not
10 be a concern.

19 l{R. APPEL: But we know that tt oasn't, eo I'n
ffi uonrlerlng uhc that's perilnent. I'd be nappc to trc to
?I answer that.
22 ilR. CARIER: lilell, I thtnk the geonetrg ts
23 sonethlns at least I had not consldered; naubs ng
24 hcdroloststs had.
25 But if cou trc -- draw -- lf thore uene a

u7
1 EXN{INATIOI{
2 BY IIR. AFPEL:

3 Q !lr. Uhlte, are gou Ulth ne?
4 A I an. llacbe I can slt over her€ so I can s€€
5 gou.

I 0 That'II uork better.
? Uho fron gour office pilticipated in the
I  dr l l l tns  in  1991 to  'm?

I A John Garr ['as in charge of that progran. As I
tg recall, Tonc Hsgltoccnlno also um lnvolved.
11 q Uere thec there the enilre tine?
LZ A I Delleve thev were.
13 A So thec didn't teII Co-Op $hat to rto ur<t then
14 leave?

15 A llo. No. I nean, unatever tine thec uenen't
16 there [Ias go to the surface and get a tlrink of watsr.
L7 But geah, theg uere there constantlc.
18 A I'n not sune: Did thec atterDt to neasune the
19 uater in the Blackhauk Fornation?
2g A Yes. t{g untlenstandlns -- nc recollection ig
2L that theu -- thec went in to idenilfu uater uherever theu
22 Bncountened water and dld not have a preconcelvsd noilon
23 m to l|nere thec [JQuld or uould not be encounterlng srater
?4 other than -- I uould have to tooR back at sone otd notes
25 to see lf he even dleclrs$ss it. But tnere uaB probablc a

E8

1 gusplclon, lool(lng at $nere sprlngs occmred anrl whatnot,

2 that there uould be water ln the v€nlous Star Point

3 tongu$, but that l'as not the total focus of tne drlllins

4 progran.

5 e Do gou l(nou nol| far thec penetrated Into tne

6 BlacRhaHI( In each of these uells?

? A lfhateven that dlstance is -- ue can neasure it

I lf uou lll(e -- whatever that dlstance is fron the botton

I of the Bllnd Cangon Sean to the top of the --

Lg A Uould tt be ln the PHc?

11 A Probablc. I can neasrlre it rlsht nou.

12 A I Just need to know uhere it ls.

13 l{R. CHRS HNISE}I: Hgdrogeologlc evaluation.

14 IHE UIII{ESS: Yeah. Tnere's logs. If lt's

15 critlcal to uou, ue can get gou --

16 0 tBY !4. APPELI re tnat part of the PHc?

t7 A lt's part of uhat sot subnitted, lf gou have a

18 copg -- I haven't got a copg.

19 A Just ansuer ng question: Is it part of the PllC?

2g A If cou [|iII pr-ovl<le ne ultn a copg of the PHC,

al I utII tell cou ges or no.

?2 0 You don't navo a copu 0f the PHC ln ffont of

e3 gou?

24 A l{0, but I'n sur€ gou do.

25 e I'n not tcing to trlp cou up. I'n Just trcins
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honogeneoug srJbstance wlth a prefe!^ent I aI penneaDi lttc

horlaontallc that uas errcn one or two or(lens of n@nltude

hlghen than lts vertlcal, gou could drop a drop on the

top and tnen trace its path and sac lt'g golng to go

rlght here.

And then gou could look at gour vertlcal

dlstances Detueen the cnannel, or the sounce of the uater

in the nlne, the spning, the horlzontal dtstances -- gou

Knou, naube tne nortn end 0f the nine ls ln the path but

the south end lsn't.

Im. ilIEl.SEll: Yeah. Yoah.

m. CARIER: AffI chartins curves of flous --

thlrl i3 new to ne anuHag. ilacbe the hcdrcIoglsts for the

Division nave thousht thts aII throush. It seens to ne

if lt uas slx orders of nagnltude, that'g a verg fIEt

curue. I nean, tne uater uould nave to g0 a whole long

uag.

l,lR. IIIEI.SEN: l{e'ne not saglng that tne shales

are perneaDle. l,fe're saging that tner€'s norg ventlcal
perneabl Iltg.

l{R. CARTER: That thes're traveling along?

lR. NIETSEN: Yss, for val'iotti reasons.

!lR. CARIER: No, I understand.
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to fisure out --

A t'fell, then uhg don't gou provicle ne a copg of
the PHC?

I Uhg don't gou relax?
A tlhg don't gou?

To ng recol lect ion, l{r .  Appel, l t  ls In the
PHC; houever, I cannot quote gou the pase.

A Okac. And if uater tlas neasured or not
neasured in gour drillins actlvities in the Btactoauk
Fornation srould that be in the PHc?

A To ng recollection. I uould lil(e to loot( at
the PHG, but to nc recollecilon.

A I'n onlg asl(lnS gou to the begt of gour

reco I lect i 0n .

A That's the onlc wag I can answer.

A Dirl gou testifs that cou found nore pressure

in the Star Point Sandstone lagerc as gou noved to tne
north?

A That -- ges, in tne eerce that the
potentlonetrlc surface rose as gou noved to the north.
That 's correct.

A So gou neasured higher pressure to the north?
A Y€.

0 And lesser to the 30uth?

A Yes.
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1 Q Hhere dld gou start to notlce a leseenlng of

2 the pressure in the thi ll holes --

3 A ueII, as each --

4 I -- touard the south?

5 A Yeah. I rean, ffi each hole was drllled' the

6 hote u8s gurveged so ['e harl an accurate horizontal and

? vertlcal rcadlns on that. lfe l(neu what the elevation of

I the hols Has. fnen ue could -- neasurlns fron that

I point, Imoulng uhat that elevation was, ue could then

Lg conpare uhat $e uere fln<llng In other holes.

11 Exactlg tne tlne that -- that sonebodg sald'

I? "Aha, lt'tl flouing to tne south," I don't Imou. But as

13 the data were collectetl and -- lnltlallu as gou're

14 drllllns the hole, evercthlng 13 done relative to depth

15 fnon surface. And at that point uhen the surveg data

16 $ere coll€cted and t|e tnen harl a chanco to conrelate the

t7 rtepth data to elevatlon -- and at that point ue uould

18 have seen that there uas a flou to the south.

19 0 I guess I'n asklng cou if thene are

a neasunenents In the PHC that support a Iessenlns of --

2l I'r,r golng to call lt hcdrostatlc pressure.

n, A ilacbe se're navlng a senantlcs problen, but

n the PllC lndlcat$ that the flow wo to the south. As f

?4 rscall, there's a potentlonetrlc surface nap that

25 lndlcates that the flou uas to the south, and so that ls

I
I
I

I

I
I

I
t
I
I
I
I
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1 what lnrlicates that there's a lessenlng of presgure, lf
2 gou r.ri IL to the south.
3 Q BecarFe lt's belng released soneuhat? The
4 uater ts belng released soneunat?
5 A llell, sure. I nean, if the flow uas to tne
S south, ultinatelc, as gou get on the south end evergthing
7 outcrops, can't go ang further than that outcnop. So
I sonellhe!'e on that southern end, thlnsg are no longer --

I thec can't nove throush ain, so .

Lg And ue would have noticed also dunins the
11 drlllins prognan -- as t.te tlirl the water level
L? rpasurenents, l.,e noilced that, as I recall -- and I'd
13 have to tool( at tne loss -- but as I recall, holes were
14 drilled ln the order that thec uere nunDerecl. And so a
15 hole that uas drilled nrrther to the eouth rrould have
1S been -- ue uould have noticed that the uater level ls not
LZ rising above the top of the sandstone. Holes further to
18 the north, ue would have noticed that lt is rislng above
19 the top of the sandstone. So fron tnat data, lt uoulrl
?g indicate to us tnat there [|as sone pressure to the
2l nonth. But again, ue had to have the elevailon data to

eP actualig drat.| that potenilonet!^lc surface.
23 A So as gou ltove to the south, the uate!" ig
24 beins neleased sonewhere?

aS A Ves.

| 23"
I

| 1 0 lntl sou testified that cou did not loolt
I

I Z outslde the pernlt area to deternine recharge ln the PHC?
I

I s A outstde the pennlt and adJacent areas. That
I

| 4 ls correct.
I

I s 0 Ho$ do cou dofine "adJacent"?
I

I 6 A I'd have to go lnto the PHC to sive gou a

I Z nunDer, but basical.Ic tt's defined a3 tne area that ls

| 0 reasonablg lil(elc to be inpacted bc nlnins operatlon.

I s 0 You nentloned tuo dates, Aprlt a6th -- as to

lt, tthen the report [,4s, I guess, subnttted ln 1993, the PHc

111 report; and then uou testlfled tnat to gour understandlng,

ln Co{p hit the sandstone cnannel the next dac?

Its A yes. r thtntt r indicated that the

Itn 
hsdrogeologic evaluatlon report -- the date on that

I 15 report ls lpri I 25th. And so there uere sone -- the --

ltt attholEh l|e dlscrrseed the increass ln flows to the nining

117 operatlon, because those had been encountered back in
I

118 1990 -- we discussed tnat In the report, but nu

its recottectlon ls that tne lnlttal ngdrogeologlc evaluatlon

les in tne PHc dld not speclficatlg address tne channel

i21 because lt harln't been encountered at the tlne lt hacl

laa been uritten.
lag A And cou also testifled that fon three gears
I

lzq prior that the nlne had been e)periencins increased flous?
I

125 A Risht .
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1 Q Do gou l(nou uhat naterlal theg $er€ ntnins
2 then? Us i t  sinplc coal?
3 A Yes, otn6r than, uou Imou, occasional shale
4 gtrlngers that nag have been ln the coal, but cean.
5 Yean. Tnec [,ere concentrailng on the nlnlng of coat.
6 0 Do gou Imou how nang feet of coal linearlu
7 thec renoved before tnec sot to the sandstone cDannel ln
I those three gears?

I A As I recall, that l|et mne -- ue can neasuns
Lg it off one of tnoee exhtblte -- but as I recall, that uet
tI zone uas aDout 1 ,ggg fefJt in length, and, of coursg, theg
L? harl several panels that uere drlven in that length; so
13 total lensth of tne nlnlns woulrt have been that 1,ggg
t4 feet tlnes aII those panel lengtm ilnes that nunber of
15 panels.

16 A Hou did the water nove fron the sandstone
LZ channel boundang throusn that 1,009 feet of coal?
1 8  A  l f e l l , i t r l l d n ' t .  I t h i n l ( u h a t ' s b e e n
19 testified to, pernaps not c1etrIg enougn, ts that
?g bastcallu tnis channel ie a -- there's an ovenDant(
2L portion verg equivalent to a flood plaln, lf uou witl.
22 And so that -- tnat overbanR porilon extends over tne top
23 of coal.

24 Anrt the increased floll that theg uere getilns
e5 uas conlng out of the roof as tneg uould drive roof borts

e35
I havlng been a nap generated of those sandstone depostts.
2 g (By Im. A,ppEH you tneortze that tt is an
3 overbanl( sand deposit, thorrgh?
4 A Yes.
5 Q Do gou Imol, tne thicRness?
6 A I  don ' t .
7 I A couple of ilnes uou sald ',USG,' and a couple
I of tines "GS." Is that the sane thins?
I A $ane thlns.

Lg A So lt's one set of nearlurenents fron USGS?
11 A Yes. I nag have also said ,'geologlcal

t? sr,rveg, " uhich uould be the sane thlng algo, so -- there
13 is a Utan Geolosical Surveg, but
14 A Ansuer the question.

15 A llo, tnis is all U.S. ceological Surveu.
16 0 *s cou slt nere todag, do gou Delleve that the
L7 nining of this nine has had no inpact on Big Bear springs?
18 A I l,ould sac that lt has not had a neasurable
19 Inpact. Agaln, aII thlnss are posslble.

29 A You nentioned gou revieued data -- no, it
2l rr.Fn't lJS6 -- flve prectpltailon gauges. Can gou telt
?2, ne uhere theg uere 1ocatetl?
23 A I'd have to 1ool( through the reports, but --

?4 0 Generallc. I don't need a netes and bounG.
25 A In the area -- I nean, I ean give uou

?34

I lnto the roof and out of, gou [mo[,, fTtrtures and uhatnot

2 in tne roof. Bnt lt was coning out of that ovsnbanl(

3 portlon, not out of the naln bodc of ths channel ltself.

4 Inec hadn't hlt that uet. so it tJas nalnls tne roof

5 leaks that tlere -'

6 0 And what Infornatlon or data d0 gou have,

? imllcatlns the extent of that overbanl(, which I presune

I gou're saging ls sandstone as IJeII?

I A Rlsht. Rlght. That's based on the -- based

tg on tns fllol, data, Dased on the infornatlon that the roof

11 bolters uould galn as thec drilled those holes.

tA 0 Dld uou revieu thet Infornatlon?

13 A As I r6call, !|s did, ues.

t4 0 Has angone napped tne eldent of tnat overbank

15 deposlt?

16 A Not that I'n acqualnted ulth.

t7 A That uouldn't be expressed in the PHc either?

18 A Not that I can rocall.

19 llR. CARIER: lfouldn't the llsht blue area on

?g Extrlblt c- $hatever l|as --

2l IHE ilIfNESS: That's tne area ue're talRlns

n aDout. And I thinl( l|hat.llr. Appel i3 asl(lns i3 if ue

23 speclflcallu sent ln and napped sandstone deposits, uhlch

24 I <lon't recall that we dtd. lfe did note tnat thene llas

eS lncFeasd uaten lnflou, Dut I -- I don't recall tnere
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Iocatlons, but it's In the watershed area of baslcallc

Huntlnston -- the largsr Huntlnston Creek water€hed.

A Uho uas reeponsible for naintalnins it?

A Theg're natntalned bg varlous organizatlons.

As I recall -- dldn't mk too nanu specific questlons --

I'd uant to IooR at the data. But as I recall, a couple

of then uere naintained bu Utan Power & Llght. I believe

tne Forest Senvice naintalns one. I thinl( Co-op

nalntalns one. Thene $ere a fe$ dlfferent entities that

sers re$ponslble for the data.

0 llhat's the farthest one al,ag fron our site?

A Let ne firul the tlata.

A ol(ac. And lf ancbodg out tnere knous, it

woultl sure speed tnls procegg.

DlR. IIIEISEN: I thlnk it's the l{amroth/

Cottonuood slte.

THE IfIINES$: ORac. There's one at Electric

Lake, so that woulrl De ten niles up the cangon; Hlawatha,

rrhich ls golns to be probaDlc about five nlles to the

northemt; Stewart Ranger Statlon, uhlch is, as I r€call,

Just up -- sllshtlc up Huntington cangon; Red Plne

Rldge. Can't recall off the top 0f ng noad. llannotht

cottonwood is JrJ$t, I belleve, to tne north -- to the

rJest five or slx nlles, sonsthing tll(e tnat.

A lBy !lR. APPELI Do gou ltnow lf Lines tool( into
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L account the change in penneabilitc for ioinilns and
? fracturlns and faulilns in the area, or dld he slnplu do
3 tlis neasurenents for perneabllttc on the rock itself?
4 A 0n the sanples that he dld tho latt
5 perneabilities on, he tlirl uhatever that rocl( uilr. There
6 !,as no indicailon in the report that those rocl(s uere --

? those sanples uene fractmed. To the best of nv
I Imouledge, lf there uas -- lf there uas ang fracturlns in
I tnme sanples, it woulrl have Jtnt been nlcrofractureg

Lg that -- that uene not terlblc sisnif tcant.
11 Q $o his conclusion$ uould not take lnto account
tZ uater novenent Decause of a$oclated Joinilng,
13 fracturing, and faulilng?

14 A In that -- in those sanples, that's tnue. He
15 did sone othen evaluations. He did ,- he developed a
16 nodel, a nunerlcal nodel, grounduater f10w nodel for the
17 area. And in that no<lel, it had to nal(e sone fflsut'lpilons
18 about the gross perneabllities of the Star point

19 Sandstone and the BlacRhauk Fornation.
U And in nal(lns those $tinates of the gross

2l perneabilitles, he accounted for the fact that nucn of
?2 the rocl( out there is -- or that at le6t sone of the
23 rocl( out there ls of a perneabilltc that t|as hlsher than
24 l.Inat he neasured in his core sanples.
25 As I recall he had nuDers that [,ere -- lf I

ASS0CIATED PR0FESSI0ilAL FEP0RTERS -uc01l H. KNIctlI, RPR

238

1 can convert then to centlneters per second, he had

2 nunDers on the order of about 16-4 anrl 16-5 centineters

3 per second, uhereas the lab data lrullcated that the

4 sandstone perneabltitles uene 10-5 to 19-6. So he

5 Increase<t hls perneaDllltles Dc aDout an order of

6 nagnltude as he developed the nodel.

7 0 okac.

I A Hs aI30 -- Jnst -- excuge ne.

I 0 You testlfled to certaln thiclmesses of l{ancos

Lg Snale. Do gou know if theg're contlnuoLrs bodteg?

11 A Yeah, I don't belleve I clitl testifu aDout hou

tZ tnlcR tnec are.

13 A 0f the exlstence of varlous tnlcKnesges?

14 A Tnec exlst.

15 A oRac. Between the two faults that l|e've

16 rllscussed prlnarllg totlag, tne r'laJor ones that are In the

t7 pernlt ar6a --

18 A tlh-huh lAfflrnativel.

19 0 -- do gou Imou lf theg're continuoue bodies

?g throushout?

2I A I would certalnlg nesltate to testlfg as a

E seologtst, but that ls ng underctanding, ves, that tneg

n are laterallc contlnrJous ultnln the pernit area.

24 A Do gou antlclpate that thec uoultl vars in

eS thlckne$ tht'otrshout the pernlt area?

?49

1 sure I understantl sone things. !lou, which fornatlon clltl

2 Birch Springs discharge fron?

3 A Blrch Sprlng?

4 q Yeah.

5 A It cone3 out of the base of the Panther tongue

6 of tne --

? I Is that the sane as Bis Bear Sprlng?

B A Yeri.

I 0 And wnat fornatlon do€s uatBr in the B6ar

Lg cancon illne -- wnat forr.ratlon ls lt lnterceptlns uater

11 frcn?

L? A lhat's ln the Blaclfiawl( Fornation.

13 A And tlo gou have a posltion on the reglonal

14 aqul fer westion?
15 lR. HNISEN: fhat uas the question --

16 THE UIINESS: No.

17 !R. HAIISEN: -- to $nlch Dr. llaco responded.

18 THE HfTNESS: No, I don't. I don't care for

tg senantlcs, so

u I IBY MR. SllIIHl so sou don't fiavs ang posltlon

21. at aII on it? Is tnat Uour ansrrer?

?2 A That's ng ansuer. I Rnou uhat ue found at

23 this site. And I -- i t 's a senantics lssue to ne. lnd I

?4 don't --

25 0 Get auac fron the ssnantlca lssue. llhat dtd
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A 0h, centainlg to sone degree. In the dntll

noLe data ue have, there uas sone varlailon of tniclmess
of a few feet fron polnt to point.

A And thec could be nonexistent ln certaln
places?

A As I 've said, al l  thln$ are possible. I
think that stven ng un<lenstandins of gsologic condiilons,
t.|hicn, again, I uould not want to present ngself 8s an
expert in, but given ng understanding of the deposiilonal
conrlitlons r.rnder uhich those fornations uere forned, it's
-- It uould be verg unIiReIC that there Uould be a
discontinuitc $tthin the pernit  area.

Q But gou can't rule it out?
A No, not at aII .

a Do gou know uhen the ntne reached the
approxinate Iocation of DH-l as far as nlning?

A It's on the nap. As I recall -- I'd have to
Ioolt at it, but it r.rould have been nld-'g6g: '96, ,gZ.

As f recall, Gharles uoulrl be nuch better quallfled to
give gou those dates.

l,lR. AFPEL: That's all I have.

l'lR. CARTERT Craig?

EXA}II}IATION
BY m. SilITHT

0 I tlas goins to ask gou sore quesilone, naRe
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1 gou flnd at that site?
2 A lfeli, as ue, I thlnl( -- several people have
3 Indtcated, as we drilld the holes, founcl tlifferent
4 potenilonetric surfaces tn esch of tne tonguee of the
5 Star Point Sandstone, that -- found that tirese -- that
6 the tongues uene -- that the sandstone to[gues uere
? hcdraulicallc dlstinct, that theg uere not hcdraullcallc
I connecterl. If that uas the case, ue uoulrt have been
g sesins silrllar {.rater levsl €levsilons In eeh of those

Lg tongueg, whlch uB didn't. And so there are, beneatn tne
11 -- beneath the Bltnd Canuon Sean ln ths Star potnt

L2 Sandstone, there are three separate and disunct
13 groundwaten sgstens.
14 0 ol(ac. Is tt Uour tssilnonc the perched
15 aqulfers are nudraullcallc lsolated fron aquifers --

16 A Fron our senantics problen?

LT q -- in the anea of the Bear Cangon iltne?
18 A Il general, ues. I nean, bc deflnltion,
19 "peFched aqulfer" ls sonethlng that is -- that is
2g hg<lraullcallc Beparated. fnere's a -- tnere's a certain
2l rllstance of unsaturated naterlal beneath that perched
22 aqulfer arul sone other grounduater sgsten, so gean, theg
23 rJould De dlst inct.
24 And there's -- that,s not to sau that -- that
eS there nlsnt be tuo perched aquifer€ that are nearbg one

243
1 pernit area that I uouldn,t catl then perched.

a 0 Gan gou tell ne where the recharge area lg for
3 the $prlng Cangon Sandstone?
4 A Northuard.
5 Q Is that sane trus --

6 A Horthward.
? I -- utth the Storrc?
I A Yes.
I 0 Ancthing nor6 prectse than that?

Lg A I can't  tet l  cou.
11 0 Hou about the Pantner?
L? A ilorthutrd.
13 A Ho[I about Birch Sprtns?
L4 A l{ell, obviorJslg it'g a -- dlscharge ts fron
15 the -- fr-on the panther tongue of the Star polnt

16 Sandstone, and so there is a reasonaDte cnance that
77 there's recharge coning northuant.
18 A Affi that woulrl be the sane llith Eis Bear
19 Spring?

29 A yean. Tne -- again, the data Intltcate that
2L Blg Bear -- the uater that diechange fron Eis Bear ls
n mrch gomger uater tnan the $ater tnat dtscharges fron
23 Birch Sprlng, uhtch Indtcates that there ls a nelailvelc
24 r€cent conponent to the froH that -- unich indlcates that
25 Bts Bean occrrs probablu relailvelu closelu to lts
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1 necharge arsa. And so lt's -- lt's reasonable for ne to

e conclude that the fractures that are In Bear Cangon as

3 surface uater flolls across those fractures, that tnat

4 could reasonablg contribute to the flou at Bls Bear

5 Sprtng. And so In that cffie uou're looRins at nortneast

6 uard Dut still northward.

? Q Ind that'g ag precise as ue can get, I take lt?

I A That's as pneclge as I can set rlght nou, ge$.

I 0 llhere's tne rocharge zono for the uater that's

lg found ln tns nine?

11 A rn tne channel. Is tnat uhat gou're tall(ins

12 aDout?

13 0 Let's talk about whatever uater's found ln the

14 nlne. The channel's a neu thlns ue learned about todac.

15 A l,lell, I'11 taII( about the channel. If gou've

16 sot other areas that uou uant to --

17 A [Et's talk aDout tne channel ftrst.

18 A 0l(ac. It's -- it's -- in nc oplnlon, probablg

19 lt's not southuard.

2g A oRag. Ancthlng nore preclse than that?

2l A Ho. I woul<l -- no, I reallu can't at tnlg

22 polnt.

23 0 Hou aDout uater that's not ln the channel?

24 A f'n not sune where gou're talklng, so that's

25 t|hat I -- I thor.Eht f'd Detter conflne ncself to the
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anotner, that one nag be floulng off tne edge and onto

another. But ths -- agsln, IooRtng at the relative lou
perneaDllltc of the shales, the discontlnuous nature of

the sandstones ln the BlacRhawl( Fornation, the sandstone

channel D€lns a -- an obvlous exanpls, lt's apparent that

there 8re -- that t|hens tnege perched aqulfsrs occur,

theu are dlsttnct and tnat lt is not unBual for then to

De hcdraullcallc dlscont lnuous.

a ol(ac. Do gou corcider the Pantner tonsue to

be a perched aquif6r?

A No.

0 Hou about the Slrlns Cangon sandstone? Do gou

conslder that to be a perchetl aqulfen?

A ilo. And I don't uant to get into another

senantlca dlscr,ro8lon. obvlouslu that l9 unsaturated

natenlal belou tnen. There's a -- there's a nebulous

distance out there unere people sag, "This 13 perched.

Ihls ls not perche<!."

Uithln the pemit area the tongues of the Star

Potnt sandgtons appear to be contlnuous, appear to be --

fron the data that u6'v6 selected, appeer to be gatunated

ulthln the pernlt area. Sonebodg could arsue

senanticallc that thec'r6 perched because there'g sone

rnsaturated naterlal beneath then, but theg're

sufflclentlu laterallg extemlve for the purpose of the
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channel.

0 l{agbe I can asl( a couple of questions and
clear this up. Is there uater ln the nlne that's not
conlng fron the channel?

A Not that I'n aware of.

A So al.I the uater in the nine's conlng fron the
channel?

A Currentlg that's the case. yeg, tnat's ng
understanding.

A Is the channel discussed anguhere ln the pHC?

A I thousnt us've been there.
A Just want to be clear aDout thls.
A As I lndtcated in ng dlrect tesilnonc antt ln

ng discussions witn l{r. Appel, the pHC was prepared

shortlg before the channel uas intercepted. There uas
increased florf to the nine at that point. lfs've
discussed that lncreased flow. But f do not recall --

althoush I'd have to read the pHc to refresh ng nenorg --

but I do not reca1l that the cnannel ls speclftcallC
discu$sed in the PHC, because it uas prepared Just prlor

to that channel belns encountered.

A I take lt that's a long l,ag to eag no?
A I,leII, I kind of felt like saclns no the third

tine wasn't golng to ansuer gour quesilon, so I thousht
I'd better use a little blt lonsen sentence arul hopefullu

ASSICIATED PROFES€IO}I}L REPORIERS - SCOII }1. IINIGIIT, RPR
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1 set tno qrcstion ansuered.

2 Q ol(ac. Is the coal sean ln the locatlon of

3 Trall Canuon lllne -- uell, I guess -- ls there -- ue've

4 tall(ed about -- is tnere a uater table? can gou deflne

5 unere the uater taDle ls arouttl --

6 A You said "Trail cancon." Ars cou tau{ins

7 about Bear Cancon?

I Q Bear Cangon. I'n sorrg. Bear Cugon. I3

9 there a sater table around tne Bear Cancon lllno?

Lg A tle1l, again, fron a prelc senantlcal issue,

11 tuplcauc uhere a grtundwater sgsten is uncler pressure,

I? that pressurlzed sectlon l8 not nefenred to aB a uaten

13 tabte. IupicaUc where lt ls not under pressure, 0r not

14 conflned, lt ls referned to ae a water table. So In that

15 anea generallu soutn of DH-l-A, ths varlous tonguee of

16 the Star Polnt sandstone tJere not unrler pressure; and so

LZ tn that area, I uoultl sag gss, there is a uater table

18 beneath the nlne.

19 G okac. But lt's belou unere the nlne --

& A Belou the nlne.

2l A Olcc.

U. A llou, the susten that's ln the channel, I don't

23 have gnough data to be able to sag uhetner that's under

U pregsure or it's not under pressure, 30 I don't Imotl lf

es that chamel sgsten ls --
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1 seeing upuard pressure aDovs tne top of'- above tho top

2 of the nlno.

3 And uith an upward pressrJre at that locatlon

4 in tne Sprlng cangon tongue, tnat lndlcates to ne that

5 there's verc linlted llltellhod that the sanGtone

6 channel uould be hgdraullcallc connected to tnat -- to

? that Spring Cangon tongue; so if it's not connectetl to

I the sprlns cangon tonsrue, lt's not going to be connecte<l

I to the storrc or the Panther tongue.

Lg q Do gou have anc eplanation other than

Ll coincidencs of uhc the $ater ln Blrch Sprlng 8nd the

L? water in the channel ls approxlnatelc the sane age?

13 A l{0, I don't. I <lo ttnow as I IooK through the

t4 l{ago data and looked at the age of tne uater Just to tne

15 uest of the Bllnd Cangon Fault that woultl be essentiallc

16 -- eesentlallu in line with the channel -- tt was Just

LT south of uhere the channel was encountered that thec took

18 tne sanple, signiflcantlc firrther nortn of Blrcn sprlng

19 -- looRins at the age of that uater, it's roushlc 5,ffi9

?g gears, as I recall, for the sprlng cangon. For the

?1, channel sand to have to flow across that drc fault and

?2 through that water that's $,Ugg gear$ ago and get doun

23 into and cone out at the sane relatlve age is just -- it

24 doesn't nal{e sense to ne lt woulrl tal(e tnat route to get

25 tnere.
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A An<I rlo gou Imou whether the channel agsten ls

interconnected uith the uater table?
A f $ould sac that -- with a reasonable degree

of scienti f ic certaintc tnat i t  13 not, l f  gou are
discusslng the uater table -- the waten tables that are
in the tongues of tne star Polnt sandetone beneath the
n ine .

A okac. Ancl what rlo gou base that on?
A Naln, the fact that the -- as [,e drilled the

noles -- uell, nunbep one, tne flou conlng into the nlne
ffon the channel's conlng fron tne roof or directlc fron
the channel face ltgelf. once that face uas encountered,
uater is not conlng fron the floor.

Thene -- I -- I do not recall tnsre belns anc
water that uas encountened in DH-4, uhicn t{as dritled
fairlc close to tne -- it uas drilled in tnat uet zone,
so it llas iust south of the sandstone cnannel. I rlo not
recall there beins water encountered ln the Blaclfiallt(
Fornation at that point unilI ['e got doun Into the Spring
Canuon tongue.

The pnesence of a fair anount of Blaclfia$l(

Fornailon beneath the Bltnd cangon $ean, utth lts
attenclant low perneaDllliles, the fact that ulthin the
Sprlng Canvon tongue tJe do see pressure a$ He nove to the
nortn, as we get closer to that channel gandstone, rJg're
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1 A 0kac. Dtd cou l|ork utth Co-Op dmtng tne ilne
2 uhen theg uere punpins $ater lnto their uorRed-out parts
3 of the nlne?
4 A lfe uere tnvolved, I belleve -- thst uas sbout
5 the ilne frane tnat ue got Involved uttn tneB. And I --

6 I belleve that oun flrct lnvolvenent on the -- on the
? grounduater issues uith the nlne occurred after thec had
I alreadc Deen Punping.
I I Are gou fitntltar wlth lthlch parts of the nlne

7g theg uere punplns water into?
11 A As -- I'n golng -- I don't want to sldestep
L? gour quesilon, but I,d have to loolr at a nap to refresh
13 ng nenorg. I dldn't took at that before I cane ln.
14 0 Let's look at a nap. Let's take a nlnute anrt
15 loott at a nap here. I thinl( ue've sot a couple of nape
16 that show the inside uorklngs of the nlne. Uhg don't gou
t7 loolt at Exhlblt 1. That's probaDlg a goott nap. Do cou
18 l(noll uhat areas tneg were punplng uater lnto?
19 A I don't. If -- gou apparentlg do, so if gou,d
m ltke to point l t  out, ue can --

?l A UeII --

E A -- ue can cut to the chase.
?3 0 -- l{r. Recnolds probablc Rnous that, lf gou
24 don't. Go aned --

25 A I'd reallg prefer --

251
1 uhen sarples lIere collected at the sprlng. Affl his
2 connent to rc uas that there uas verg poor qualitc
3 contnol on tne sanpllns and that he had -- thls ua an
4 event that, as I recall, l|as ln later ilne. It Uasn't
5 durlns thls peak; tt H8 st a later ttne. Eut hls
6 connent to ne $as tnat he [Ias verg concenned aDout the
7 qualitc control, and that did not leave hin uith a high
I level of confidence in the data, ao --

I 0 Uer€ gou here uhen ue had the people tesilfv
rg about the spll(e? 0r nacbe gou ueren't here for that part
11 of tne nearlng.
t2 A I've been in other nearlngltt uhero I've heard
13 then taII( about lt.
L4 0 I guess ng qu$ilon is, Do gou have an
15 e:olanailon for this splt(e?
16  A  No ,  I don ' t .
tZ A oRau. I unrlerstand lt, lf. Uhlte, that gou,re
18 the per€on uho designed the tesuns that later becane the
19 PHC.

n A ilr. 0anr urtt I dtd Jolntlg, ges.
27 0 Dtd cou take Input fron Co-op on that or did
ZZ gou cone up ulth the tesilng gourself?

23 A As I recall, Co-op bffiicail.g asKed us to
24 atltlress sone concerns and left the pnogran generallc up
25 to us. 0f course, tJB lnterfaced uith Co-0p becauss }Ie
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I uere going to have to be ln their actlve ninlng

2 operatlons and wanted to nalte supe ue uere ln areas that

3 uere not golng to create safetg problens. And so ue

4 lnteracted utth then, Dut it uas our reconnendatton as to

5 llhene the holes go, and theg approwd tnen Dased on,

6 agaln, nal(lng 9tne that ue $eren't solng t0 be a hazard.

7 I uas lt gour r€corulentlation to do iust three

I holes?

I A Yes.

tn 0 So lt wasn't uhere gou Hent to Co-op and said,

LL " l fe'd l l l (e to do slx," and theg sald, " l lo, tnat 's too

I? eroemlve. Do three"?

13 A Ho.

14 0 fhree uas the nost cou uanted to do?

15 A Yes.

16 A And uou feel tike that uas enough to do unat?

tZ A To charrcterlre the hgdrogeologic agsten.

18 0 Arrl gou're tne person uho nade tnat declston?

19 A Agaln, lln. Cam and I discr,3sed that Jointlc.

N 0 And gou were llr. Gilr's boss drlng that

al period of tlne?

2? A lfe havs a -- I don't uant t0 get lnto an

a3 exteruled nanagenent dlecwsion here.

24 A Uell, I Just uant to Imol| l,here the flnal

aS declsion [|as.
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A ilr. Begnold8 can sholt us uhere theg uere
prnplns uater lnto tne nlne. I'n not trclns to nake

th lnss d l f f icu l t .

A I Fecognlzo -- and I don't Hant to anslIer the

urong quegtlon, $o --

llR. RE{IIOLD$: (hdlcotinsl

0 IBY I'lR. SI{ITHI He's polnted to this here --

rlght here lIndlcatlnsl .

Nou, $hen theg were punplns uater ln tnat part

of the nlne, tnat's uhen theg had tnose real hish flous

0n gour chart --

A Yes, on Btrcn --

A -- on Blrrh $prlns.

A Yes.

0 Do gou thinl( tno3e two events are connected?

A I -- I don't Rnou. As I've -- I thtnl( that

tnere is -- lt's nc oplnion that there's a verg lou

Ill(ellhood that theC arE connected.

0 Anc other eplanatlon gou have for that, the

anonalous -- and also at the sane tin€, the reduction in

sater qualltc in Birch Sprlns. lfe're talklns aDout thtg
period rlght hene llndicatlnsl thls spll(e.

A Rlght. Tne one tlne -- I nad not Deen out to

Birch $prlns, uhen sanples nad been collected, to observe

the $anpllng. I knou !lr. Earr ['as out at Blrcn Spring
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t A r don't order angDodg, lh. Nlelsen.
2 Q llg narrc's not l[r. Nle]sen, but that's ol(ag.
3 A }lr. whoeven -- uhat's his nane? -, Snlth.
4 0 Thant( cou.
5 A I don't order angbodg, !lr. snlth. ue had a
6 discrJssion an<l l,lr. Garr and I cane to a concluglon. I
? don't recall tellins t{r. Gam tnat negardless of uhat nls
I opinions are, ue t l i l l  drt l l  thnee holes and l te utII  dr i l l
I then in these -- these locations.

Lg Q I'n trclng to -- I'ril sorng.
tl A I do recall havlng a veng congenial
t? convensation discussins what ue thor.tsht l|as appropriate
13 to answer the concerns. Fron that cane tnree drlll
t4 holes. I uas confortable wlth that; so utrt llr. Garr.
15 A I'n trgtng to unrterstand t,ho hacl the final
16 decigion on these things. I don't care hou gour

LT nanagenent stule is.
18 A You can sag I did, if that uould help. ge

19 don't naJ{e decisions that uaC. Ue cane to a Jolnt
26 conclu$ion. And f don't recall havins !lr. Garr stanp hl3
2L feet and sag, "Absolutelg this [,ag." I don't recall
2e doing that ngself. f thint( we jolntlg cane to that
23 conclwion.

?4 A okac. Have gou perforned ang other analUsis
25 since the PHC --

ffi

1 A Yes.

a Q -- at the Co-op Hine?

3 tfhat have gou clone slnce tne PHC?

4 A 0f course, in preparatlon for thls hearlns

5 tle've up<lated the data. fhere uas additlonal data that

6 ue were provlrletl bc the $ater users association. Us've

7 r,rpdated our dataDase on the Hater qualitc lnfornatlon,

I the uater level infornatlon that Co-0p collects. It'e

I been three or four gears gince the PHC tlas preparsd, so

tg ue nad to r.rpdate our databffie and reevaluate lnfornatlon

11 as the data uer€ collected to nal(e stJre that ue ueren't

tZ seeing anonalles that we couldn't eplaln. And, of

13 colJnge, as $e've harl our discussion here, tflere have been

L4 sone nunDers that I've prssented that were nunbers tnat

15 got generated $ltnln the last tJeel( or so.

16 0 ol(ac. Holt about chenlcal analgsls? Have gou

LZ done ang ddltlonal chenlcal analusls uorR?

18 A I personallg have not. EarthFax has not

19 collected ang sanpls. Co-op has a nonitorlng progran

U uhere thec pertodtcallc collect sanplee fron varlous

2l stt'e*rs, gprlngg, Fells, and we have obtained copies of

u the data fron tnen.

n 0 I see. otner than the trltiun analgsls tnat's

?4 been testlfletl to todag, urg other tritlun analgsis [Ie

25 haven't neard about?
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1 I Then gou'd haw to go hone.

2 Thls ls on page 2-6, if gou have that.

3 A I tnlil( we've got a copg. Let ne --

4 lA rllscusslon rJas held off tne record.l

5 THE IIITNESS: Before ue tal(e the breaft, Just

6 to nalre sure that ue're reading off the sane docunent:

? Up ln the upper risht-hand cornsr, does gours gag, "Aprll

I 3gth, 19St"? Look at one of tne text pages. Lool( at

9 page 2-6, for instance.

Ig 0 IBY In. silITHl Yeah, nlne doe$.

11 A And down tn the botton ln snall tcpe does lt

12 sag, "Revisetl 1-31-95"?

t3 0 lllne does not.

14 A So I have, I guess, an older copg. So lf

15 there are sone dlfferences, we'Il note that.

16 0 0n pase 2-6 it sags, "The Castlegate and the

17 Start Point Sanrlstones are regionallc continuous.

18 Although the Castlegate SanGtone contains sone uater, lt

19 ls not considered to be a reglonal aquifer." Do gou

2g agree $ltn that statenent?

2L A YES.

?? A "Ihe Star Polnt Santlstone, together ulth the

e3 louen Blackhawk Fornation lBlackhaul(-Star Polnt Aguiferl

?4 are considered bU Llnes to be a pesional aqulfer." I

25 guess gou've alreadc --
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A To the best of nc Imowledge, lt's Dr. llago,

llr. Nielsen, And then ue collected tne data bacl( in
1992, '93. But that's the onlc data that I'n aware of,

0 I understanrl slnce the FHC ['as done, tnere's
been an up-gradient ueII drllled bc Co-0p.

A There have been the surface drt tI holes that
are $holln on a cross section of Exhiblt C-?: SDH-I and
SDH-2. I don't necall off tne top of nc head llhat the
dat,e was. Charles could teII cou that. But tho3e uene
done since the -- stnce the pHC uas ortginallc t.|rltten.

I Has infornation been tal(en fron thme that
have gone Into ang of gour tffiilnong todac?

A lfe dlscu$sed tne potentionetrlc surface tn the
Sprins Cangon tongue as gou go north. Ue discussed the
infornation that l,as collected out of those holes.

Q And has that <lata been gtven to DoGt{, or do
gou Imou where that is?

A I don't. I'n not sure. those nolffi t'ere
drilled separatelc bv Co-op, and so I don't knot| uhat tne
status of subnlttal on those holes is.

Q I uant to aslc gou sone questions about the pHC

Just t0 eee lf these aro silII uour tesilnons. I'd b€
nappc to share ng copg, but I uouldn't be able to give

cou the questlon.

A lhat 's the t |hole point.
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1 A I alneadg Sreed tnat LtnBs conslders then to
2 be a regional aquifer.
3 I Do$n at the botton of page A-8, lt sags,
4 "Danlelson, et aI., indlcate that recharge to the star
5 Polnt-Blackhault aqulf€r fron dlr€ct tnflltnailon of
6 snounelt to fornailons lrnich outcrop Delow tne Nortn Honn
7 Fornatlon is snall in conparlson to recharge through lot|
g rellef slnfees on th6 North Horn Fonnation.,, Do gou
I Nree ulth that statenent?

tg A Yes.
77 A 'In the strflc area, exposureg of fornailons
L? Delou the fornatlon and above tns coal outcrops are
13 llnited to steep cangons.', Do Uou Snee uith that?
L4 A Yes.
15 A "Therefore, the potenilal for recharge tnroush
16 these fornailone to the reglonal srounduater sgsten
L7 uithln the perntt area is l tni ted." Do gou asree wlth
18 that?

19 A Yes.
2g q Doun in the niddte of the page, it's the
2l str0nd-to-the-lmt sentenc€. ft sags, "The t[,o largest
22 sprlngs ln the area (Btg Be6r Spnlngs and Birch
23 Sprlnsst" --

24 A Rtsht.
25 0 Do sou fin<t that?
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A ol(ac. bt uou.

0 "Ihe tuo larsest sprlngs In the area lBig Bear

Sprtn$ and Blrch Sprlngsl Bre assoclated ulth fault and

Jolnt zones and issue fron the Panther Tongue of the star

Point Sandstone." You agree with that, I take it?

A Yes.

0 ol{ac. sl(lpplns ahed, go to p4e 2-13, Iffit
paragnaph on 2-13: "Prlor to 1991, nlne uater inflolt uag
gnall and often lmuFflclent to neet tne openational

needs of the nlne." I '11 sl( ip the cltat lon. "Durlns

1991, ninlng pruce€ded lnto the northern portlon of the
pernit area anrl groundwater inflott to the nine

lncreffied." I t8l(s lt tnat'8 a true statenent?

A Ye3.

0 "Durlng 1991, Co-op Coal Conpanu besan

dlscharslns Detuen 39 end 60 salloB per nlnute fron the

nine. Bc Januaru 1S2, nlne dlScharge lncneasecl to 3EE

sallons pen nlnute and contlnued at thls nate throush

l{arch of 1S2. Present total nlne inflou ie

approxinatelc 560 gallons per ninut€. 0f this total, 2EE

sallons per nlnute le ussd In the nlning operations, and

300 gallons a ninute ls dlscharsed In Bear cangon

Creek. " Is that --

A Ho, that's -- that's a revised -- tnat

apparentlu uffi r€vised.

I
I

259
1 0 ol(au. Ung don't cou tell ne llhat tne revised
2 statenent ls?
3 A Ths Isst tno sentences there at tne top of
4 page 2-14 said, "hesent totat nine lnflo$ ls
5 approxlnatBtc 2lg sallons a nlnute. 0f thls total, 3g
6 sallons per nlnute ls used ln the nlning operailons and
7 tBg gallons per ninute is discharged to Bear cancon creek."
I Q 0l(ac. So gou'ne readlng that -- that corrects
I the -- and gou @ree ulth that statenent Uou've Jl|St read?

7g A ltell, certalnlu as oF Januaru of '95. rt's
11 been tuo gears slnce, so those floss nag De soneuhat
L? dlffenent, but lt [,as correct at the ilne.
13 A Ol(ac. Doun at the botton of page e-14, it
L4 sags, ". the ase of uater fron Bls Bsar SprirE cannot
15 De detemtned." I take lt tDst oplnlon uould De revts€d
16 ulth Dr. llago's uonk?
17 A yes. As I lndtcated, I uoutd deflnltelu defer
18 to I}r. llaco for an interunetailon of the rarllolsotop8 data.
19 0 And lt sags, ,.. (tnel Birch Spring uaten
2g and tne nlne lnftou are of slnllar ag6 (pre-lgsgt, and
2L are not slgnlflcantlc necnarged Dg nodern
22 pnectpltatlon." D0 gou agree uith that statsnent?
23 A Ves, withln the -- wltnin the r€strlcilons on
24 ng underctandlns of radlolsotope.
25 0 oI(aU. Go to pase A-91.

264

1 A That's a figre in nu -- what'g the --

2 0 [, le 're In the $ctlon -- i t  ls ?.2.2,

3 "Grounduater 0u8nt I tg Inpact . " 2.2.2, "Gnounrlwater

4 ouantltg Inpact.' Antl on nlne lt's page 2-31, Dut I

5 guess ulth tns revieed \rerslon lt nlght have been

6 chansed.

7 A 0h, got uou.

I 0 0lGc. llhere lt sag3, "Dralnage of water fnon

9 faults and fractures produces the larsest volurc of uaten

tg flouirE Into tns nlne. " Is that a correct statenent or

11 not?

u A I $ould sag no, nou tnat -- definltelg no[r,

13 the largest volurp of uaten flouins into the nine ls fron

L4 tne sandstone channel.

15 0 lhat tJould hav6 Dsen true then; uou Jlrst

16 dldn't Imou aMut tne sandstone cnannel at that tine?

L7 A Yes.

18 0 0l(ac. Are gou fanillar wlth the CHLI at aII?

19 JrJ3t have a couple of $Estlons on that.

ffi A Gensrallg. I don't recall that I have ever

21. fullg read the CHIA, $o

n. 0 Let ne JuEt asR the questlong. I have a

23 couple of questions frcn tne CHIA. I Rnow gou didn't

24 prepare tnat. I'll Just read -- thts talRs about the

6 Bear Cangon Sean, curr€nt nlning. Jlrst for the recorcl,
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1 I'II indicate thls is on page 4 of the CHIA dated ilarch
2 of 1994 -- I'n sorrg -- Al,Sust of 1949, revlsed on l{arch
3 1994. I  bel leve thts ts the latest CHIA that 's ln the
4 f l le, so rJe've sot l t  JrJgt out of the Dlvlgion's f l les a
5 l i t t le  uh i le  ago.

6 0n page 4, under "Current l{inlng ln the Bear
7 Cangon Sean, " it stateg, "Areas of encountered
I groundwater uithin the nlne are fractur$ whlch clrain
9 0ver a penlod of several nonths as the nine advances

tg northuard. Thle indlcates a nlgh desree of hgdraultc
11 interconnectlon thnough fractures in the porilon of the
L2 Blackhauk Fornailon uhlch overliffi the nine.,, Do gou

13 agree with that statenent?

L4 A FoF a -- for a linitecl aerlal extent and a
15 l ini ted vert ical extent, I  thint( that 's probabtc a
16 reasonaDle -- the onlg place ue reallg sau signlflcant
L7 inflo[|, agaln, ll8s a9 the ntning progregsed near that
18 channel sandstone. An<l so in that area, elther uhere
19 roof bolts encorntered the sandstone or t.'here there uere
ffi fractures in the roof, thene uas a reasonable anount of
2L inflou. And those fractures expanded verilcallc
n. sonewhere, but I woulrl not agree that lt uould be
ffi appropriate to drau the conclrcion tnat thffie fractures
24 extend all the uag to tne stnface.
25 I ORaC. One nore (ruestion anrl nagbe ue can tatr(e

26P-.

1 a break. one nors question on tnls. I have sone nore

2 questions, but not on this documnt.

3 0n pase 7 0f tne CHIA, at the botton of that

4 pase it states, "llln€ lnflou 0f approxinatelu 3gg gallong

5 per nlnute is dlscharged to Bear Creel( at the Bear Canuon

6 l{ine ild the r€nalnden ls used in the ninlng operatlons.

7 No dlscharge occrJns at tne Tratl canuon lllne. l{lne water

I ulthin the CIA represents gnounduater depletlon fron

I storase ln the BlmRhautt Fonnatlon and tne Star Point

tg Sandstone and the interception of flou along faultst

11 frrctures.' Do gou sgree ulth that statenent?

12 A I uould asree that lt represents lnterceptlon

13 of stor@e in the BlrckhawR. I uoultl not agree that lt

14 represente lntenceptlon of storage fron the Star Foint.

15 0 So gou dlsagree ulth that?

16 A Yes. lfell, I agree ulth a part and dlsagree

17 ulth a part.

18 llR. SI{ITH: 01(ac. ilacbe this is a good tlne.

19 Ue can t6l(e our flve o'clock break.

ffi lR. CAffIERT L€t ne also ask $hat all ue hope

?L to mconpllsh before ue breal( for the tlac and uhat else

n -- Ctalg, cou lndlcated gou've got --

23 Let's so off th€ nscord.

24 (A shont recess uffi tal(en.l

25 llR. SHIIH: I'll Jrct get urapped up. I navo

I
I
I
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t2

13

L4

15

16

L7

18

19

ffi

?L

22

23

a fe[I nore que3tions of l|r. tfhite.

0 (BY llR. SHITHI And I JrJ3t uant to get cour
vie$s on sone of tnese publicatiom that -- I'n sure
gou've seen the sane ones. I don't have verg nang. I
iwt have a couple. The one I,n readlns fron is
"Hcdrolosc of Area 56. " Have gou seen that befone?

A I have.

A It's puDllsned Du the USGS, open FlIe Report
8338. And there on page 16, I'II Just read tne statenent
that saca --

m. HAI{SEII: Just for the necord, can ue get a
publicail0n date?

0h, gean, that'rl be fine. It was
published in 1984.

A IBY lR. SI,{IIHI And the3o are generatlg

available. I'd give gou acopg for gou to looR at but I
onlg have one of these to read.

A A9ain, that's the purpose.

Q "Deuaterlns of coal nines chang$ the ftou
pattenn throush coal-bearlng aqulfers, and storage ln the
aquifers is reducerl." Do gou asree ulth that statenent?

A Yes, gsnerallg.

0 I Irnow these are general etatenents and a lot
of these are in dlfferent areas. f want to trg to focus
on tne Bear cancon lllne, so teII ne uhetner gou agree

t
I
I
t

I
I
I
I

I
I

?u
1 wlth that. Do gou asree with that In connectlon ulth the

2 Eear Cangon Ulne?

3 A Certainlc. As I lncicated earller, urlen -- as

4 uater 13 renoved fron tne nlne, theg are renoving uater

5 ffln storage fron the Blaclfiaut( Fornatlon, 90 ge3.

6 0 Thls report -- and this Is one bg llr. Line3,

7 who is llell Imoun in these sorts of reports --

I A lfhich one is that, bg the Hac?

I I lhis is the "Hcdrologc of Area 56" bc Gregorg

Lg Lines.

11 A That's ths one ue uere JtJst solng throwh.

L2 A Yeah. Anrl he 3d9s, " (Tnel sroundwater storage

13 has been netlucerl around all water-producins nlnes In the

L4 area." tilould gou agnee ulth that statenent as to tne

15 Bear Cangon lllne?

16 A Yes. storage, ges. And, agaln, nagbe lf

17 there'g -- sonebodu's having a hard tine uith lt, the

18 stor@e is Daslca1lc -- lt's es thongh gou have this

19 bathtub. An<l so lf cou take sonething out of the

u bathtub, gou've reduced the storNe. so ang tlne water

2l is discharged fron the nine, sonething has been renoved

?2 fron stonage.

e3 A okac.

24 A Assunlng, agaln, lt's Lnder uater taDle

eS condltlons and -- assunins that lt is untler unconfined

124
125
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1 condltlons, ges. It ls not under confln€d coillltions.
2 fechnlcallc apeal(ing, lf lt's untler confined condlilons,
3 lt's not released fron stor€o; it's released fror,l
4 presgure.

5 I Thanks for tnat ctarlflcailon.
6

7

I

I

TB

11

L2

13

t4

15

16

L7

1B

19

2g

2t

22

23

24

e5

Page 18, Hr. Lines stateg, .,Land subsldence
and a33oclated nocR fracturlns aDow undenground ntnes
can cause changes in the natmal pattern of gnoundwater

flor,, can change the flou of sprlngs, and locallc can
alter surface nrnoff . " Ang evldence of that occmrins
around the Bear cangon illne?

A Read that agatn.
0 "Land suDsldence and assoclated rocl(

fract$lns above un<lerground nines can cause cnanges ln
the natural pattern of grounduater flou, can change the
flou of springs, and locallu can alter surface runoff.,
Is that a concern arounrl tne Bear canson lllne?

A I,n not a$are of subsldence effects that nave
tnprcterl groundwater, nor an I auare of subsldence tnat
has, on anu signlflcant scale, lnpacted surface uater. I
blleve tnens have been a couple of eubstdence crrcRs
that developed tnat elther naturallg fllld in or that
co-op filled ln. So at least on a shont-tern b*ts,
geah, I tnlnl( tnere l|ere sone surface uater lnpacts fnon
suDsldence -- for short-tern. I'n not auare of anc

I

T
I
T
I
I
I
I
t
t
I
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I grountlwater Inpacts tnat there have D€en.

2 0 All rlsht. Ihank cou.

3 Tho next pttbllcation ls the "Hcdrologg of

4 AIKall Cree,k and castle Valleg Ridse Coal-Lease Tracts,

5 Central Utan, and Potentlal Effffts of coal l{lnins." Are

6 cou fani l lar wlth that publ lcat lon?

7 A Yes,  Ian.

I A And obvlouslg ue'ne golng to tallt amut Just a

I couple of quotatlons on the Castle vall€g Rldge, not the

Ig Alkali CneeK, wnlcn l$ soneuhat renovecl.

11 A Yes.

12 A Fon the record, uhlch ls Water Resourcss

13 Investlgatlons Report 8?-4186 -- and tt has a publlcatlon

L4 date of 1988 -- and golng to pqe 1of that. lnd the

15 authorc are R.L. Seller and R.L. Basl(ln. 0n page 1 it

16 gtatw, "Gt'oundwater ln the Castle Valleu Rldse area

tZ occurs ln percned aquiferS." You uould @ree with that

18 statenent?

19 A Yes. I'n not exactlc aure uhat -- wnat their

?E boundarles are for the Castle vallec Rldge, but as I

2l recel l ,  l t 's ln thet seneral vlcinitc.

n 0 Yeah, lt's falrlg close to the Bear Cangon

23 lllne?

?4 A Yeah, that'$ -- I woultl agree wlth that.

eS A "The BtackhawR Fornatlon and star Polnt

L
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t4
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1?
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2g

2T

22

23

?4

25
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ullttlife ln both areas." Has tnat Deen a concern for th6

Bear Canuon lllne?

A Agaln, I'n not auare that those inpacts have

occurrsd. That thoee are alwags possibllitles, as the

report Indlcated, tnose are thlnss tnat could happen.

lnd -- Dut I'n not a$are that that has occurred wlthln

the &ar cangon area.

0 Anrl so I take lt tnat's not been addre$ed as

a probaDle hcdrologic consoquence?

A I belleve us dld adtlress lnpacts In the

Probable Hgdrologlc Consequenceg. I Just don't Delleve

ue -- and I'd have to read lt to be slre, bfi ue nag have

even nade a statenent tnat that coulrl occur, because,

agaln, all thlngs are possible. Eut I don't recall that

tnat lnpact has occurrtsd,

0 okau. And I tal(e it noseven lt's addressed,
gou have no dlfferont vlew of the subsldence and hou it's

addressed ln the pHC? You tal(e tnat to bo correct ffi to

nou grrDgldence ls addregsed?

A Yeah. And agaln, I'n not exactlg sure,

uithout golng bacl( and rEvl€l|lng lt, uhat the -- uhat the

uortllng uas tnat us |Jged ln the -- tn the PHC. l{e c0uld

look through there and figure tnat out. But we ditl

acldress the fact that subeldence $trr a potential inpact
pathwac.

I
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zfj'l
Sandstone forn a reglonal aqulfer ln tne southern l{asatch
Plateau coal flel<l; fiouever, thls aqulfer is a locailzed
aqulfer ln ths Castle VaIIec Rldge area." Nou, I Rnotl
ue've done a lot on reglonal ilulfors. Ancthlng uou
could sag aDout tnat statenent, wlnther lt's to ctarlfg
golJr posltion on that?

A I uould nave to follol, the "houever,, wlth
pnobaDlu another "ho[|even, " that ulthtn tne Bear Canuon
perntt -- Bear Cangon pernit nlne anBa, that as ue've
discussed, there are three disilnct grounrtuater sustens
beneatn the coal. Hot| reglonallg extemlve those are
outside of the pernit area, I don't Imou. Undoubtedlg,
soneuhere theu flt lnto what -- lnto that report's flrgt
"horJever. " otfi there, theg'd pnobablc ftt into that
"non-houever" statenent .

0 Ol(au. Thanl( cou.
Goins to page 42 of the sane publlcation, it

states, "Srjbsldence above the proposed nines on tne
Alkall creek and ca8tle vaueu Rldse coat-lease tracts
probsblC ul lI have tne great$t effect on the hgrlrolosu
of the areas studled. Fractmes caused bg subeldence
could dlvert surfacB- and ground-uatoF flow to lower
strata or to the nine uorl(lngs. Subsldence catrsBd bg
ninlns could ca$ie sprlng digcnarse to decrease or cease
and disnupt the na.Jor source of water to liuestoct( and
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1 0 ot(ac. coins next to the *HcdrElosu of tne
e Coal-Resource Areas ln the Upper Drainage of Hunilngton
3 and Cottonuootl Creeks, Central Utah,. are gou fanitiar
4  $ i th  that  publ icat ion?

5 A Yes.
6 I And that's another one bg the USGS. It's
7 dated 1981. The authorc are Terence Danlelson, t{lchael
I Reilillar<!, and Richard H. Fullen. Golns to pase 1, lt
I states, "The Star Polnt Sandstone and tne louer coal-

Ig bearlng part of the Blackhawk Fornailon, both of
Lr, Cretaceous age, are saturated in $one Eroag, and the
12 aquifer cields uater to undergnotncl coal nines., Is that
13 true in the area of Bear Cangon l'llne?
L4 A lhe porilon that saca that tne Blactfiawt(
J.5 vields water to the coal nlne, ges. That's l|here the
16 uater is coning out of that channel sandstone is out of
17 the BlacRhawk Fornation.

18 A Ho[l about llhere lt sags the Blacknaul('g
1S saturated? l,lould that be true in the Bear Cangon --

2g A l fel l ,  i t  is certainlc at the star point

?l Sandstone. @nerallg, no, I woultl not sag that the
?2 Blacl(hat,l( ls satmated.

f3 Q "l.Iost of the Iarger dlscharslng sprlngs ln the
24 studC area lssue fron the star potnt-BlaclfiawK aquifer
25 uhere faulted. " Is that true around the Bear Cangon llinB?

ASSOCIATED PROFESSIOIIAL REPORTERS - SCOTT H. H}IIGIIT, RPR
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1 A Unat uas that asaln?

e a "!b3t Of the larger dlscnarslns sprlngs ln the

3 studc anea issue fron the Star Polnt-Blackhauk aqulfer

4 uhere faulted, "

5 A Agaln, gou'd have to take the star Point out

6 0f tn8 equatlon at the Bear csncon lllne. Deflnltelc

7 se've seen near the cnannel sandstone where fractur$ ln

I tne noof, as uell a3 roof boltg, nave been a source of

I lnflolJ to tne nlne. I don't knou as tnousn I l'ould

IA claselfu those as faults. But agaln, ths -- fron lool(lng

11 at Bear Cangon Fault, essentiallg no water -- in fact,

tZ thene is no water conlng into the nine at the Bear Cangon

13 Fautt. And thec haven't encountered the -- ol', f nean,

t4 at tho Bllnd Cangon Fault -- tnec haven't encountered the

15 Bear Cancon Fault. sorE nlnor frmtming tloes

16 contrlbute, but I woulrl not call it faultins.

LZ 0 oRac. fhe next sentence states, "Gnounduater

18 also occ|Jrs in several water-beanlng zones above the star

19 Polnt-Blacl$aul( aqul fer. "

2g A Yes. f'n assunins tnat uhat ne's refenning

2L there to ls these perched zones that occur ultnln tne

22 Blackhault Fornation as ueII as up ln the Castlesate and

23 the PFlce Rlver arul the ilorth Horn Fornatlon.

24 0 Do gou lmou lf tnat's trus ln the ar€a tnat'g

25 been nlned bc the Co{p in the Bear Cangon l'llne?
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A Certainlu tnere are, as I recall, sons sprlngs

up in the t{orth Horn, up in the upper fornailong, tnat
are soing to be in tllsconilnuous sgstens. I,le -- ['e -- up
in the area to the north of the pernit area. Ue nornallg
nalre the assunption that ulthin the Blackhal'R Fornation
itselP that there are discontinuoug perched aqulfers, 90
it's reasonable to assune that theg exist.

A okac. Still on page 1, "Deuaterlns of
undergroLrn<l coal nines uas the largest nannade dlscharge
fron the Star Point-Blaclftawi( aquifer in the studc area
durins 1S79. The tlewatering of nines has decreased the
anount of water in storage in the aquifer, but ['ater-
levei. data were not available to clefine the extent of the
deplet!on." tfouid gou agnee l.,lth that statenent?

A 0f cource tflat's naltlng a histor-ical
statenent, and I'd have to agree that he,s Fnobablg
hietoricallg correct. l,lithin the Bear Cangon area, ges,

uater that's discharged fron the nlne ls encountered
uithin the Blackhaul( fornation at the channel sandstone.
Ancl discharging water fron that sandstone does deplete
the storage that's In that sandstone,

fl okag. "0ther posslb1e Inpacts duo to nlne
dewatering lnclucle the dintnution of sprlng flous and
lncreases in gr0undwater pecharge, botn of uhlcn are nore
Iil(eIC to occur where rocl(s have been fractured due to

?*77

1 grrbsldence aDove nlnes."

? A Tnat's quite possible. Again, ue haven't geen

3 that at the Bear Cangon lllne. That i3 a potentlal lnpact.

4 Q ol(ac. Goins on to pase 3? of tne sans rsport,

5 it sags, "llater discherged fron undergrounrl nines

6 produces the sane cnanges in the gruundwater $usten as do

7 wells. " Uould gou agree uith that?

I A Read that asaln.

I 0 "l'fater dlscharged fron un<lergrourul nlnes

Lg producer] the sane changes in the groundwater sgsten as <lo

11 uel ls. "

L2 A ol(ac. I thlnk t|hat he's saglng ls that uhen

13 gou renove uater fi'on the nlne, gou'ne renovlng uater

t4 fron storase. Just litrte when gou punp water fron a weII,

15 gou're nenovlng water frol'l storago. A$unlng that's unat

16 ne neang -- and nacbe the sentenc$ before or after nlght

t7 eplaln lt -- Dut assur'llng that's uhat he neang, then

18 ges, it is correct.

19 0 I'n not trclng to take tnins$ out of context.

2g A f understand.

21 0 He's nefemlng to a 1957 report bg a person

22 naned Thels.

e3 A lhels.

?4 0 lhels. That'3 uhat he's referring to. You

25 nag nave reatl that report.
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1 A Yeah. That particular paper, lf lt's the one
2 I'n thinl(irtg of, does talk about the fact that when cou
3 punp a uell, uou'rB renoving uater fron storage. $o
4 that's -- that'g what he's probaDlg refefflng to. And
5 ne's coffect. Anc uater tnat cones out is going to --

6 under unconfined condlilons ls going to be renoved fron
7 storage.

I 0 ol(ac. Then he goes on to sag, ,'FoundwateF ln
g storage ln the star potnt-BtackhauB 4tulfer hm decreased

Lg around aII water-producing nines In the str.dc ar6a ffi
1J indlcated bu the dtnlnuilon of groundwater flow tnto tne
LZ older uorl(tng of acilve nlne€.,' lloulrl cou asree wlth
13 that for thts ntne?
14 A I uould asree that lt does whatever the flrst
15 part of tne sentence sald. I Has ln agrBenent. f thinl(
16 lt was asain talkins about renoval fron storage, tl&rn't it?
LZ A Rtght.
18 A Yes, that would be the case.
19 0 It saca then -- this ls the kind of the last
2g statenent of tne concluslons of tnls neport -- lt sass,
2L "To fullg asse$3 tne hudnotogic lnpacts of |nldengnound
22 nlnlng' conprenengive studles of tne snoundnater sggtens
23 are neecled in conJunction ulth nonltoning of th6 cuantitc
24 an<l qualitc of both sunface and nlne-discharged $aters.,,
25 tloulcl gou agree uith that?

?75
I dld not get Into the spectflc i33ue3 tnat the regulailons
2 requlre b6 addressed ln proDabre Hudroloslc coneequencBs.
3 It $83 l(ind of a technlcal rsport to nake sure
4 that all the data that lJe had collectett got sunnarlzetl
5 and sot into a report. And then ue used tne Infornation
6 presented thers as a basls for the developnent of the
7 PHC. As I recall, botn the hcdnogeologic evaluailon and
I the Pllc went ln as appendlces to the perntt appllcation,
I so theg uere ltlnd of supporting one another.

Lg 0 oRac. I had a couple of otners, but tJe've
11 covered tnose, so I'n not Solng to reask tne sane
L2 questlon. And thls one I thtnl( se cover€d too, but Just
13 to be cauilorJs, I'll ask lt and nove on to pase A-14.
L4 Talks about novenent of water. It saus -- I'lI glve gou
tS a second to get up to that -- "Tne nownent of
16 grounduater In the studu area is stronglg controUed bc
t7 faults arut the dip of strata. ltost 0f the water noverent
18 in the studc area is throush fractures, faults, and
19 partings between the beds.,' [b gou asree utth tnat
2g statenent?
21. A yeah. Agaln, tneg lJere, of course, ciilng
?2 Danlelson tn that llne-colored repont tnat gou -- tnat
23 uou produced. And uith the arlditional infornation that
24 ue've collected slnce, I uoulrl have to sac that the
25 influence of faults is probablg relailvelc nlnor withtn
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A Ys.

0 "llonltorlng the <lischarge of individual

sprlngs to develop tllscharge-recegglon curves, ln

coniunctlon uith uatsr-level nonltorlng in pnoperlg

constructed observation uslls, i9 needed to detect
po$slDle unnatural cnang€s ln the gnound$ater susten and

to quantlfg unnatural changes ln gprlns discharges."

l,fould gou agree wlth that?

A Ys, that uould be approprlate.

A And have gou done tnose tninss with uour PHc?

A Yes.

A ol(au. rnat's all out of tne boolts. Jrrst a

couple of flJestlons out of -- tnls 13 "Revlsed Hcdrolosic

Evaluatlon of the gear Canuon Pernlt and Pnoposed

Hpanslon Areas." And I'n not sure lf that -- that uas

done along wlth the PHc, I belleve.

A Yean, theg uers concurrent tinewise.

0 Holt does tnis relate to the PHC, tnls revised

hcdrologlc evaluat ion?

A Theg wene -- the hgdrogeologic evaluatlon l|as
prepared ffr a -- as a -- basicallg a report of fintllngs

fron th6 uork tnat us dld underground, the lnstallation

of the drill holes, and tne data that uere collected. It
-- it -- lt went, in a technlcal 3ense, begontl uhat's

required for a Probable Hcdroloslc Consequences, but also
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the pernit area. I thinl( the fractures and the berftllns
planes, as ueII as the nene pnesence of less permaDle

Iagors around th€ nors perneable lagerg, are probablc the

things tnat predoninantlu control grounduater flow.

0 So gour poeltlon has been notllfied somuhat?

A Yeah. Not slsnlflcantlu, but sonewhat. And I

nag be nal(ins a dtstlnctlon anong geologists that I don't

need to, but nc under€tilrdlng of a fault ls that lt's

basicallc a fractung that has offsBt. So tneg are

slnllar in one sens€ but we don't see l'ith -- ue do see

30ne fractures that thtnss are coning fron, but whether

theu're faults or not, [|e Imot| that in the naJon faults

the Ellnd Gangon Fault there's n0 flou along that. so I

nag be nal(lng -- naRlng us a senantics problen here.

0 ol(ag. Golns nou to the chart that uas
prepaned 0n Blnch Spnlng on the flor,s, and gou tall(ed

aDout tnB USGS nsasu"enents that had Deen done bactr( in

the '70e --

A Right .

0 -- tnere's rpre than one sprlng around Birch

Sprlns, Do gou lmou unat uas lreasured Du the USGS for

tnat flon?
A lt's -- lt cane out of that llne gneen report

of Danlelson's.

0 Hacbe gou can dtrect ne to the page, then.



1

2
i,

4

5

6

7

I

I

Lg

11

L?

13

t4

15

16

L7

18

19

2g

2l

22

23

24

25

zTT
A yes. It besins on -- let's see -- the botton

of page 7L --

0 0kac.

A Sprlns 26 BCA-SI ts Birch Spring. And that --

there are a fetl neasurenents on the botton of page ?1 and
sone additional oneg on the top of pase ZA.

0 Can gou teII fron that uhether thec neasured
aII the spring$ that lJere there or Just one of the
springs that uere there, or what tJas neasuned?

A Fron -- fron ng understandlng, uhat theg uere
neasuring uas the flol| out of the collBction scsten at
the tine, so uhatevers Included ln the collection sgsten
in 19?8 and 19?9.

0 ol(ac. Do gou kno$ uhicn parts uere ln the
collection sgsten that the ilne?

A I do not Imot| uhat -- uhat, lf ang, chsnges
have been nade in the collecilon scsten that uoul<l have
affected the area of florl betueen '78 and noll.

HR. SilIIH: ol(ac. That'$ aII the quesilons I
have.

fR. CARIER: 0l(EU. Are we --

l{R. AFPEL: }tr. Regnolds.
lR. CARIER: AII rlght. Let's nove to that.

CHAHTES REY}IOLDS,
called as a tJitness for and on behalf of the co-op Hlnlng
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this area of the nine {Inclicating}. Ihe cullnarc water
neter ls located on the pipeltne l lndlcai lnsl.

0 okau. So the llnes follou that one natn and
then tal{e a nisht angle or --

A Veah, theg cone out and then cone doun nene
and out of the nlne (Irdlcailngt.

0 There l'a$ sone nention that cou ha<l drilled
the sandstone channel to find out hou thicR tt uas?

A Yes. Ue -- ue did sone horizontal dri lilns
throush the channel to tnc to deternine uhethen tnere uag
coal still ahead of us or coal on the other slde of the
channel angwhere close to us.

l,fe -- the furthest IJe uere able to drill out
was, IJe <lrllled about 450 feet, t.'hich uas the extent of
what we coultl reach. ue put several holes, uhlch, ln
fact, are the holes that the lsotopic data out of the gnd

uest Bleeder rJene tal(en fron. Ihose uere the holes that
were drilled throush the channel. $e uould drtll sone
horizontal holes at various angles to Intercept the coal
underneath and ahead of the channel.

tfe rild fintl at about 425 feet ahead of lt that
the coal sean thlcl(ness began to lncrease. Ihat tlas all
tne lnfornatlon ue found. The coal underneath the
channel got doun to as lou as six Inches. The hlghest
tnat tt cone up to llhen it reached the extent ue tJene
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1 Conpang, u83 further exanlned an<l testifiecl as follous:

2 FIJRIHER EIGI{I}IATM}I

3 BY }IR. AFPEL:

4 0 TeII ne a9 brisflg as gou can, realizing we're

5 runnlng short of tlne, hou cou set up gour llnes to gour

6 neters to catcn tne watsr fnon the nine' lfhere do gou

7 set then up? Hou tlo uou collect?

I A Ihere are sinplc plpel.ines that are lnstalled

I to the sunps. lle have punps In tne sunpe uhere the

Lg uater'g collected hero llndlcatlnsl, at varlous

11 locations. And thec all cone in through actuallc ttlo

12 eeparate plpellnes tnat ue've got tnstalled ln the nlne.

13 One is a supplg line. One is a tlischarge line. Ihec

14 elther go Into one or tn€ other. l{e do have a thlrd

15 line, t|hlcn ls our cultnarg water llne. And the supplg

16 llne nas a neter on it. Cullnarc line ha,s a neter on

tZ lt. And then the dtscharge llne, $here it cotss out and

18 prior to dlscharglng lnto Bear Creek, that's also got a

19 flow neter to --

U 0 So gou nster€d all three of the lines?

2L A Ye3.

22 0 llhere are those neters located? one ls

23 outside the Portal, I guess?

24 A Yeah, Tne discharge netsr ls outslde. The

25 flrpplg treter ls iust Inslde the portal, located up ln

ng

I aDle to drill wm near three feet.

2 I Do gou Imou hou far above uou, hou far above

3 the helsht of gour coal thaft -- lt's not a shafti lt's

4 cour nain -- tne sildetone sxists? Did cou drltl up and

5 find out l|here --

B A l{o, ue don't. ue uere prlnarllu drlllinc for

? coal, to lool( at the coal. tde dld not drill up through

I there, the sandstone channel.

I 0 Dld cou encounter onlg sandstone ln ang of

tg gour holes?

11 A Sandstone.

tA 0 okac. Is there anc hole that cou dldn't

13 encounter coal ln?

t4 A That we uere drlllins horlzontallc there, no.

15 0 Ol(ac. So uou drilled untll gou hlt coal?

16 A Yes. lfe woultl drlll at a given angle until we

17 penetnated the coal geal'l. Ihec would -- then ue uould

18 cone back and drl II at another ang1e. Bu st'rvegins the

19 holes and deterninlng where we penetrated, tle trled t0

U tlnaw a plcture of uhat the coal lool(ed llke ahead of us.

2L A Can gou sholt ljt] on the nap where Cou did thls

n. drtltlng and then locate lt s0 that lf ue -- bu sorc

23 coordlnatee that are nearbg so llhen ue lool( at the nap,

?4 ue can teII l|hene gou're tall(lns aDout?

aS A It uas tn the 3rd [|€t Bleeder. Like I
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1 neniloned, tt uffi -- the drlll holes ue drllled uere the
2 holes that the isotopic sanplos nene tat(en fron In the
3 3rd tfest Bleeder. rneg uere drilled her€ (rndtcailnst in
4 a generallg northwar{ dlrecilon at various length3 going
5 anguhere fron 30 feet to 469 fest.
6 0 oRac. Ind that's the onlc placB uou did that
? dri  l I lns?

I A yes. Ue -- ne did -- the uater uas -- sanpled
I at thts 3rd l,fffit soutn uas also ssnpled out of a drul

Ig nole that penetrated the Bilnd Cangon Fautt to the ue3t.
11 tle dld do sons drlllins on varlo[B angles, anguhene fron
t2 30 to ?0 degree angles. part of the prnpose of that !|as
13 to -- ue uere trglns to lool( at the poeelbilltg of anc
14 TanI( Sean coal that nag De on the otner slde of the
15 fault. It uas the prinaru purpose of that drilllns.
18 0 Dtd gou do ang stricilg hortzontal drnuns?
17 A lhroush the fault? No.
18 A No -- I know gou're thlnl(lns about the fault
19 -- through the sandstone naEF.
2g A Throush the sandstone channel? Not strlctlc
2t norizontal. l9 gou're drllllns horlzontal, Buallg tne
?2 weight of got|r steel -- thB further out gou get, the nor€
23 cour drtll $teel l|ltl bestn to berut. So tecnnicallc,
24 none of the holes are exactlg norizontal. Theg're Solns
as to be a cunve as gou're drllllns. Hc drllilns at varlour
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1 see Just how thtctt tt ls.
2 0 Do gou have anuthing to Indtcate ther6'3
3 sandstone fanther foruard, in gom nlnd, alrag fron the
4 current uorRlng face?
5 m. CARIER: South, you nean?
6 ttR. AFPEL: South. Ihantts.
? !4. CARIER: I sau $hlch uag Uoun hantt noved.
I ilR. AFPEL: It uas a tuitch at this polnt.
I THE I,IIfHESS: Thope are -- tnere are sons --

Lg tneng ane sone sarulstones tnroughout the area inretllatelc
11 aDove tne coal sean. uhether theu're continuous, I don,t
LZ Imou. I do Rnou at the Bllnd Cangon portals thene's
13 sandstone Innedlatelc above the coat at the outcrop
14 tnere. lle do lmot', in drllllns fron here Into the Tanl(
15 Sean, that there ane several lauers of sandstone
16 throushout tne Blaclfisuk Fornailon ln betueen the 3eans,
t7 tnat theg're also tnterbedded ulth nanu lagers of shals.
18 A tBy m. AFPELI Can gou shot us -- stau at the
19 nap, if cou [,ould, for a nonent -- uhere the face uoutd
2g be that gou uere nining ln 1999?
2I A Let's see. Risht here (Indicailnst the nap
22 shous a dat€ of Hovenbsn agth, lgm.
23 0 That nap neferences dates?
?4 A yes, thls nap snol,s dates of ninlng tnroushout
25 the nlne.

ffi?

1 angles, uou get varlous ctnve out ln fPont of lt. But

A the drllllns rlas prlmrllg horlzontal. l,fe uere drtlllng

3 fron the coal sean to the coal stralsnt anead of u3.

4 I Ar€ gou plannlng on ninlng becond the

5 sandstone channel?

6 A lt's not veru pnofitsDle nlnins six inches of

? coal. At thls polnt ue're not pernltted to and l|e don't

I plan on nlnlng becond lt.
g a Dld cou tatr(e anu cores 0r do ang drllllns that

tg ifflicates tnat there's an overlacins san(lstone ln the

11 eection?

12 A Ue dld not.

13 0 $o uou don't RnotJ lf there's -- gou neard ths

14 testinong before that there's sone sandstone overlaging

15 gotn coal sean?

16 A Yeah. UB don't knou hou far out that cones

t7 0ther tnan looking at $ners [,e encountered tne water

18 conlng in fron tne roof drlrc hene (Indicatlngl.

19 0 So gou have not done ang corings to deternlne

N if lt's actuallc conlng fron sandetone?

2l A lilell, tne roof boltlns -- tJe have hM se\teral

n roof falls In that area of the nlne that have penetrated

e3 up to -- ue lmo!| there ls sandstone above us.

?4 0 Do sou lrnow holl thlcl( lt ls?

as A l|e newn -- ue haven't tested in thls area to

2M

1 A okac. And ln 1999, ls uonk advanclng?

2 A t{e advanced B portton of lt. The date

3 indlcates that $s sere her€ llndlcatinsl at t{ovenber

4 26th, 1999. Ihere €aln, nlnlng lras not contlnuous

5 becaBe ue certainlc nornallg advance furtner than that

6 in a uear. But becauso of the qualltg of the coal, ue

? uere having to blend tt utth coal fron other areas.

I l{e had advanced -- lBt's 3ee -- fron uhere

I that uater shous, appnoxlnatelg four pillars bg Hovenber

7g Zgth of 1990. Ine next date on here ls the date at the

tl end, uhlcn 3hon3 lprll 27th of '93.

12 A Hou about the otner naln?

13 A Over here (trt<llcatlng?

t4 0 uh-huh lAfflnnatlvel.

15 A lfe do Bnot| this sectlon (nrdlcatingl tJas

t6 startetl in ilovenben of 'S,. Flrct date on here shous

tZ r lght here (hdlcatlngl of Aprl l  of '90 -- Aprl l  1ath,

18 1999. I{here $e nlned lnto the face here uas ilarch --

19 l{arch 36tn, 1992.

2g And I nlght nention -- and rn not a

21 geologlst, but I uoultl anticipatB, due to the elevatlon

&, and 3l0ps -- Irs dld not encounter a -- slgnlflcant

?3 anount$ of water ln thls arBa of the cnannel that we did

24 In thls area of the channel (hdlcatinsl. ue did get

25 sons roof drlpping, uhlch has drletl up currentlg. Tne
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1 onlu uater gou see in tnat ls uater that's flowlng out of
2 tnat drill hole going lnto the channet.
3 q Uhen dld the nine encounter the locailon uhere
4 Dr i I I  HoIe 1  ls?

5 lR. HANSEN: Di<t the nlning operation
5 encounten uater at DH-l?
7 IHE UIINESS: Ue dtct not. Ihe tine that ue
I nined through that -- ue reached the end of tnat oection
g in April 21st of 1986, so I assune lt uould have been in

tg or of '86. It l,ould have been in ltarch -- Februarg or
t, l{arch of '86.

LA 0 (BY lR. APPELI you drilled tuo surface wells,
13 "gou" neanins Co-op?

t4 A 1994 -- Iet's see. Actuallg, I think lt uas
15 in the fall of '93, rJB actuallg put three surface uells
16 that ue drilled north of the perntt area on fedenal
L7 leases that IJe'd have. Tnis lras for the purpose of
18 evaluating and -'both geologc and hcdrolosc for the
19 purpose of generailng potential pernit sppltcation for
?g that area. That pernlt applicailon has not been
2I generated. It's still under evaluailon. And that ls not
?2 part of our pernlt area.
29 Q Do gou have drill loss fron that?
?4 A ile do.

25 A ol(ac. Uno did the drllling for cou?
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1 A BoD Beenan Drltllns drllled tne noles for us.

2 Theu uer€ supervlsed bu treg Hunt.

3 I Uere gou lool(lns for water?

4 A lfe uere looklns for water and coal, qual and

5 quantl tc.

6 Q ghere dld cou flnd mter?

7 A Prtnarllu ue dldn't encounter nuch uater

I there. lfe dld, as lJe t|ere going down, intercept varlous

I perched aquifers, pBrched areas where there uas uater In

ffi the hole.

11 The prlnarg purp$s of the nonltor uells that

I2 sene lnstalled uas to nonltor the Sprlns cancon sandstone'

13 because that's the underlglns aqulfer of the coal sea$l.

14 An<l so uo -- thec prettc nuch drllled rtsht to the

15 botton. And ue had alreadc -- prlor to tlrllllns had

16 deslgned to Install tne uells ln the Spnins Cancon -- ln

Lz tne Sprlns cangon nenber of the Star Polnt SanGtone.

18 A Do cou have ang current nonltoring devlceg

19 doun ln that nenDer?

2g A lfell. lt's -- currentlc lt's not part of our

2L pernlt area and lt'g not part of our -- our requlred

&, nonitorlng progran. lfe do nave uell-level equlpnent

23 installed ln tuo of tns uells. fhis tlell, ue have -- ue

?4 dld set sone data out of lt the flrst uear. lfe have

25 slnce encounter€d a plug In ther€, In that uell, unlcn --
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ue'ne lool(ins at the -- the options ue nave of belns able
to go bacR ln and open it up.

0 lfas thene ang fornation gou drilled ln t|hich
gou didn't encounter llaten?

A 0h, I'n sure there [tag.
A You don't Imou what it IJas?
A l{e -- Iet 's see. Theg uere driulns utth air

through -- Iet's see -- SDH-3. t{ost of the hole uas
actuallg dnilled uith aln, which neans there tras verg
Iitt le water encountered.

l,lR. HI|IIISEN: If gou don't nenenber, sag gou

don't renenber.

THE I,fIINE$S: I don't renenber. I uould have
to review the los.

A IBV m. AFPELI Eut Co-op has those records tn
Its possession?

A He do.

Q l,lene there fonnal reports prepared?

A Tnere -- theg ul ll be prepared. tfhen ue loolr
at pennttt ing area.

0 Do gou have an assenblage of infornation?
A l{0. Cmrenilg the ctrilling lnfornailon ls a

confident iaI docunent.

A Uhc?

I,lR. CARTER: Jr.r3t proprietarg infornation theu
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1 generated for the purposes of gettins togethen an

2 application, I uould gue$t. I nean, uhen theu file lt

3 with tne Divlslon, i t  ui l l  Decone public.

4 Is that about risht?

5 THE IIITNESS: Yeah.

6 l,lR. CARTER: It's not sonething ue asl( tnen to

7 clo.

I m. AFPEL: I ltnderstand. [fe'd like to reviell

I the infornation for tne purposes of uater. ue're not in

Lg a conpetltive coal exploration venture.

11 Do gou have ang objectlon to that, l'lark?

LZ I'lR. HAI{$EN: I d0n't Knou exactlc t|nat tne

13 data 13. I thlnl( rrB'd nave to I00K at it and nafie that

L4 deternlnatlon. l{e've stated that tne noles were drilled

15 fon e:oloratorg puFpose and lt ls confldential and

16 proprletarg.

L7 llR. AFPEL; [ell, he sald tuo purposes. He

18 sald nudrogeologg too.

19 llR. SHffH: That's rlght, and theu've been

2g nade an issue in thls proceeding. I belleve gou've nad

21 testinonc that people have relled on infornatlon satnered

22 there.

23 IHE UIINESS: Currentlc -- nacbe I'11. add for

24 clariftcatlon -- curr€ntlu ue have one single lnltlal

25 uell neasurenent out of It. That is the tlata that

COUM HEPORTER PRO t,2.05
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1 EarthFax has $ied to plct thls. so that ls the
2 lnfornation tnat ue have generated fron lt.
3 MR. AFPEL: OI(ac.
4 l{R. HAIISEN: Jwt for the recordr I'n not
5 neanlng to be difftcult. I Just havsn't spol(en with nc
I cllent. Personallg, I don't care one llag or ths other.
? But Charles saca tnat Co-Op conslders the infornailon
I proprietaru. I don't have authorltu to rraive thfit
9 prlvilege uithout speaklns to then ftr-st.

tg ItR. AFpEL: And I,n stnplg aslr.ing that cou
11 speak to then and get back to us. Since gour eloerts
te relied on sone of their -- it's inportant.
13 THE tfITl{E$S: Co{tp'g poslilon is, curr€ntlg
14 that reallg doesn't have anu beanlng on our exlsttns
15 pentllt, on our exlsilns pHC.

18 ltR. CARTER: I untlerstoort --

L7 !lR. HANSEII: I thtntt the quesilon ts soins to
1g be, Does Co-op l{ine harre a prohlen produclng the
19 hcdrolosic infornation lt acqulred fron thoee t[Io noles?
A Is that corrmt?

?1, l,lR. AFPEL: {l{oves nead up and doun.l
E THE [fITttESS: I uoutrt nave to consult -- [|e
ZJ don't have a proDlen ulth tne Infornailon tnat nas been
U produced that's shoHn on thls dlagran.
25 llR. AFpEL: Ife are intereeted tn uhere gou've
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1 I{R. HAN$Ett: And then let uou tmolr.
2 I{R. S|{IIH: I have a couple of quesilons of
3 llr. Recnolde.

4 HR. CARIER: I sas about t0 sac as $e approach
5 6:00, "If gou hatl ten minutes, uhat tlould uou tlo uith
6 it?" Keep that ln nind as uou asl( gour gue3ttons because
? I'n getilng tn deep trouble lf I,n not Daclt In SaIt Lake
I bC 8:30 or 8:45.
g !R. SIIITH: I have a couple of guesilons ilr.

M Recnolds.

11 FIJBTHER EXI}II}IATIOII
T2 BY I.IR. SIIIIH:

13 0 As I understand lt, the nonltorlng of water
t4 imlde the nlne uas -- gou neasured bU neter the water
15 tnat uas used inslde the nln6, correct?
16 A ililtness noves ned up and down.l
t7 q You need to sag ges or no for the recorct.
18 A ye8. Bg ,'netening tne uater,: dlscharged
19 fron the nine as ueII s the anount of uater ueed in the
ff i  nlne.

2l A That's rtght. And ts that the sarE dlscnarse
?2 n€copds that uere turned in as part of gour dlscharge
Z3 pernit?

?4 A Yes.
eS A If soneone wero to tesilfg that there uas

?.95

1 encolnteretl other uater.

2 I{R. HAHSE}I: You'ne asRing for tne data

3 underlulng that chart, bastcallc. Lsn't that lt?

4 llR. AFPEL: lfell, us're aril(lng probablc for

5 the drlll logs and ang lnfornation derived fron that that

6 pertalns to water.

7 lfr. llAt$SI: Uhat are the drl ll nulber€, hole

I nunbens?

I THE lfITllE{iS: SDH-I, SDH-a, and SDH-3. He

Lg uere not speclflcallc looRlns for uater in the uppsr

Ll fonnations. As I nentloned earller, the purpose of the

LA wells t|er€ to lool( at the urulerlclng aqulfer In the Star

13 Point SanGtone.

t4 0 {BY }1R. APPEII So one of tne purposes -- I'Il

15 leave lt alone.

16 l{R. CAHTER: Theg'II checl( and see lf theg're

tZ confortable.

18 l,lR. AFPEL: I have nothlng further.

19 IlR. CAmER: You can declde if it's a problen.

2U l{R. HlllsEll: Again, for tne record: I have no

21 problen. I haven't been authorlzed to release the data.

&, I tnlnR I Imou eactlg l'hat data gou reqrFst. I lllll

23 brlns lt rJp ulth thsn and I wlII even encourage then to

24 provlde l t .

25 l{R. IFPEL: lntl then let ue Rnou.

?92

1 three to foui tlnql tnat water actualtg dlscharged

2 becat,t3e gou're ovsr uour pennlt and dldn't uant to

3 dlsclos€ that to tne governnental afinorities, uould gou

4 sag that's a true or a false statenent?

5 A That ls false. Thert is no llnit to the

6 anount of uater that can be dlscnarsed in a pernlt.

? There never nas Deen.

I Q ol(ac. Hnen uas lt cou uere dlscharglng uater

I lnto the old uorl(lngs, uorl(ed-out part of the nlne? Uhat

Ig gearg uss that?

11 A It woulrl navE been the gear of 1990 and the

L2 flnst pant of 1991.

13 A If eoneone uene to tstlfc it was the sunner

14 of 198tf, that l'ould be urong?

15 A I rrould have to sag ges. lle dldn't even

16 encounter the uat6r untll -- till later, later -- Iater

L? ln '89.

18 A UeIl, I Imou that's unat gour naps sag, but

19 I'n Just saging, Are gou sure that's tnue? I can drau a

ffi nap that sags gou encountered water in the cear 2910.

2L But lt's gour testlnonc lt was 1990, not 1989?

n A That's corr€ct.

23 0 And lf someone were to testifc lt t|as 1989,

24 tneg uould be ln error?

25 A I Hould have to eag ges. llg recor<ls shoH it
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rJa 1999.

a Ho[I aDout gom recollecilon? Do gou nave ang
recol lect ion of that?

lR. HNISEN! Ho's alreadg sald he uasln't there
at that t lne.

lIR. Sil$H: Just let ne nal(e ltg record, l{art(i
then we'II be done.

A (By m. SHIIHI [hat's gorr recollecilon of
that, l f anc?

A 0f dlscharglng tnto the otd uorktngs?
0 Yes.

A lfhen I first besan working for then, theg uere
-- or uorl(lng for Co-op, theg were dlscharglng Into the
old [,orl(ings.

A And uhen did cou start uorl(lng for Co-op?
A In June of 1991. And tt uas ln -- I don't

renenDer the exact date of the hearins l|nlch occrred ln
1991, but lt t|as shortlg after that hearing. I belteve
the hearing nag have been llac of 1991.

O Nou, holl nang --

A It t.,as shortlc after I began uorRlng that uas
discont inuetl.

A HotJ nang discharge polnts dld Co-0p have fron
tne nlne?

A Fron the nine?

ASSOCTAIED PROFESSIOilAL REPORTER$ - SCOTT H. HIIIGIIT, RPR

agtL

1 0 Ysah.

2 A Jtst one.

3 Q so if soneone uene to testlfc that there uas

4 one bc tne fan and there uas one that went to the

5 ballparl(, there sa none tnan one, I guess gour testlnonc

6 rJould b€ tnat's lnaccurate?

? A Tnat's correct. There's not a dlgcharse tnat

I went Du the fan. Ihe water that goe$ to the ballparl( ls

9 off of our cullnanc uater sgsten. That ls not part of

tO the dlscharse. fnat ls addr$sed ln our dlecharge

11 perntt. But the state does not requlre a dlscharse

LZ pernlt for culinarg Hater.

13 0 I seB. So gour testlnong uoultl be there's

14 onlg one, thero's not tnree, Ilke soneone else nlght

15 t€t i fc to?

16 A Tnat'3 correct.

LZ !lR. CARIEB: Jtlgt to nake sure: l,lasn't lt

18 generallg agreed that tnere uas a short period of tlne

19 durlns unlcn th€re llas a dlscharge tal(lns place at tne

2g fan, or uas that not clearlc establlshed? I don't lmot'.

2l THE UIfilESST Tnat statenent uas nade bc ilr.

&, Atuood. I an not suars of that ever occunnlng.

t3 !ts. IIAIISEN: That sas not agreed to.

24 ilR. CARIER: I see. Tnanl( cou.

25 llR. SIIIIH: That's aU the questlons I have.

a96

1 Drlnl(lns lfatgr uerc to re(rulne, trs uould have to shou

2 then lf lt uas gruurduater- or gurface-lnfluenced uater.

3 Q ltere gou present during Dn. l{ago's testinong

4 thls rmrning?

5 A Yes.

6 0 Do gou renenber hin sacins that he believed

7 there uari recharge along tne fractures fron the cneek?

8 A Y e 3 .

I I l|hlch cneeR woultl that De?

Lg A I tntnl( that he was talRlng sbout Bear Cancon

11 creel(. Inat's ng understantllng.

12 0 Do gou asree tllth hls conclwion?

13  A  No ,  I don ' t .

L4 0 You belleve lt to be conpletelc erroneous?

15 A I rlo.

16 I Unc?

tZ A Because lle have ntn water qualitc sanples on

18 the sprlns where [Ie identlfled the particulat$ tnat uere

19 in the uater, speciflcallc looktng for ancthtns that

2g woultl relate lt to surface uater, and lle dldn't flnd anc.

21 0 And gou've also tested the creek?

22 A lfe haven't tested the creek because lle luou lt

23 ls surface water ancl those partlculates that ue llere

24 lool(ins for woulcl be ln there because lt um gurface uater.

eS A And gou're not flndtng ang partlculates frorl

I
I
I
I

t
I
I
t
I
t
I
I
t
I
I
I

l 1
le
l3
l4
ls
l 6
l z
I t
I
l s
I t t
111

l t '
r 1 3

itn
l"
i 1 6
i rz
l t t
I ts
lzs
i*t
irt
lrt
lrn
lrt
I

I

egs
lA. CARIER: All rtgnt.

!R. HAI{SEII: l,le're done.
HR. AFPEL: Let ne brieflc call lh. Leenaster.
!m. HANSEN: 0h, certainlg.

lR. CARTER: Yeah, that's flne. Let's do
that .

DARREL LEEI.IASTER,
called a$ a witne$s for and on behalf of the water userls,
['as exanlned and testifled as follolrs:

EXN{INATION
BY llR. AFPELT

A Uoulrl cou identlfc gour nane?
A Yes. l{g nane'g Darrel Leenaster.
A Antl for t|hon do cou uorl(?

A I !,orl( for Castle Vallec Special Services
Dlstr ict,  dlstr ict nanager.

0 Is one of goun nesponstbiliiles water qualttc

for Bis Bear Sprinss?

A Yes.

Q olrac. And in the course of perfofnlns those
tluties, are gou required to <leternine tne source of tnat
uater?

A llot neceesarllg required to. lle do have to clo
such thlngs as source protecilon and nake srne that we
have areas that are protected. And tf the Dlvtsion of

COTJRT REPORIER PRO 1'2.95
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I that sprtns?

a A [Ie are not.
3 l{R. CARfER: Let ne ask a qu$ilon. Uouldn't
4 the novenent of uaten through a quarter nlle of sandstone
5 have a tendencg to change, lf not the chenistrg, at least
6 the parilculates, blg bugs, and tnlnse lttte that? I'!r
? asRins based on ng undenstandins that that's the
I tecnnlqlls that's being used to treat $ster tn tne $and
g fllter and it's not a quarter nlle of sand.

tg IHE UITNE$S: Ihe technique that's betng ueed
11 l$, as a large sanple ls collected, that sanple is then
Lz exanlned for the l(lnd of parilculates that sre tn tt.
13 Theg're lool(ins for such thin$ as algae, pollen, anoeba,
L4 Glardia, Crgptosporldlr,m -- anc of tnose l(lnds of
15 thlnss.

16 your question aDout the novensnt of uater
tZ through sandstone -- I uoulfi't be able to $ag noH far lt
18 would have to mve through sandstone D€fore those thtnss
19 uould be flltered out. But lf tt ls c10se, a3 tnelr
2g testlr,png said, guarter of a nlle auau, gou uoultl el0ect
?L that lt uould shou up at thls polnt.

E !n. CAHIER: 0kag. I'n Just asklns that --

7J that's a lau sort of quesilon, because I don't thlnl( I
?4 underetood the tesilnonu to be that -- seII, I thousht I
25 underctmd the tesilnong to be that uhere tne strean

299
1 bacl€rountl ln seolosc.
2 A I'n a clvil englneer. Geolosg clarl$ in high
3 gchool, geologg cla$ ln college. I don't pr.ofess to be
4 a geologist.

5 e You don't profess to be a geoloslst?

6 A I  don ' t .
7 Q lfould gou glve ul gour bact(gromd ln
I hcdrologg, please.

I t{R. S}IIIH: I'n golng to obJect. I thtnk
Lg ue're uasting t ine.
11 lR. HAIISEN: He're not. He's professlng to
tA glve an epert oplnlon --

13 llR. SI{ITH: He hasn't cuauflsd as an eroert.
t4 He's reported on results of tests theg've gtven. I JrJst
15 think i t 's a waste of i lne.
16 l,lR. HAllSEll: HB's stated an oplnton. I'n
17 entl t let l  to f lnd out the basis of hts oplnion.
t8 ltR. AFpEL: No, he stated that ne had data
19 that lndtcatd sonethlng conpletelc dlffsrent fron uhat
2g Dr. llago sald rather cavallerlu.
2l I'tR. CARTER: Here's r'hc I asRed nc questton,

e. becar.rse I thlnk there,s a dlfferencs bgtue€n hgdrologg
23 and water biolosg or water qualitg for the purposBs of
24 drinl(ing uater. And I understand the concern tnat Uou
a5 can't relu on a surface gource ulthout treatrFnt, Dut I

298

1 crffiees tne sandstone upstnean fron the sprlng ls a

2 posslble recharge area. I thlnl( he said sonething lll(e,

3 "I tntnl( I sensed tneFe'$ a connectlon, and tnat s€ens

4 to rE to be the klnd of place tnat it l'ould be

5 posslble." I 'n not $tne he speclFlcal lg sald l t 's

6 dsftnltelg recnarglns. But I thlnl( I under€tand tne

7 concern.

B IHE $IfilESS: I'n not sure ne speclficallc
g sald that elther, Dut that's Hhat ne uas lnplglng, aft

ffi usll as fornatlons croas tns creek -- where the creek

11 crqlB thoge, tnat that uas the place l|here it'd be

12 rscharged.

13 m. CARTER: $o havins tested and conpared

t4 strean uater ulth sprlns $ater, gou see a difference?

15 THE lfITllESS: lfe1l, tle dldn't actuallc test

16 the water In tne creelt. lfhat ue clld wm tost the uater

L7 ln tne spring. lnd In those tests ue found no

18 panttculat$ that shoued tneu ever nad anc aurface

19 contact.

2g l{R. CARIER: 0trtae.

2I l,lR. HANSEII: Are uou tnroush uith gour dlrect?

22 t{R. APPEL: Yes.

23 EIffi{IITATIO}I

24 BY I{R. HAN$E}I:

E q ilr. Leenaster, please tell us all cou'

3gg

1 thtnl( tnore's a dtst lnct lon.

2 tlhat I tlas gettins at ls lf the recnarge area

3 were ten nlles altau, then there'd be no problen ltith a

4 concern that'8 -- gou have surface lnfluence, Decause tne

5 water ls, ue've heartl dozens of tine3 -- is all coning

I frcn the sunfec€; lt's not conlng fron doun below. so at

? sone polnt, lt's all been surface uater. Ths thing ls,

I llhen lt sets to tho spring, it'g sultable to drinR.

I And -- I nean. lf hls -- and 30 I guess unere

tg I'n headed ls, I thlnk }tr. Hansen's questionlng l9 ol(ac

11 lf the testlnonu ls hlns offered to denonstrate a lacl(

LZ of hcdrologlc connectlon.

13 llR. AFPEL: llo. Uhat we'rc asking hlll to do

14 ls testifu unat lnfornatlon ne has gathered ln the course

15 of hl8 emlocnent I to uaten cualitc of that sprlng and

16 l|hethen he Delleves, Dased on reviewlns tnat, that lt's

17 the sane as the creek sater. That's lt.

18 llR. CARIER: Let ne 3ee lf I can snorttlncult

19 tnls. Ihen he uould be offerlns testlnonc for the

2g purpose of shoulng tnat tne water tnat energe3 at the

2L sprlng ls not surface-lnfluenced Hithln the neaning of

n, the $afe DrlnRlng lfatsr Act resulatlons and those Rlnds

23 of thlnse?

?4 l,lR. IFPEL: That's rlsht.

?5 m. CARTER: That's tlhat his tests led hin to
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conclude to be the case?

THE I.IilI,IE$S: Risht.
m. CARTEF: llirich f see as a dlfferent

thlns. It nau be the sane, but I don't see lt exactlg
the sane as hgdrolosic relailonship.

HR. ilIELSEN: [etl, tnat depends tf it'g
uitnin a quarter ni le or not.

I,lell, Iet ne -- In view of the late hour, Iet
ne close bu asRlns -- ['hat I uiII do is, uE'll l 'alt unill
ue have a transcript, but f ulII ask that -- m. Hansen's
gorng to checR ultn his cl ients to eee l f  provldlns ths
ueII log$ on the tuo lte]Is ie ol(ac. And lf it is, that's
firre. If it's not. gou can decicle unat gou'd lll{g to sac
to ne about thai.

Fut I'II il'ren li&elg -- dependlns on hou long
the transcript takes, I,1I set a perlod of ilne for a
.3 I nultaneous subrii t tal of , bas i cal Ig, c logi ng argunents.
Ind in that letter to gou, I'II ask several questions --

anrl I tninl( f've hinted as to uhat those nlsht be --

relatlns to the de ninlnis excepilons and those l(lnds of
thln$. So that's basicallg ho[' I ptan to proceed. lttth
ang lucl(, the whole process uouldn't tal(e longer tnan 45
oP sg dags.

l{H. AITPEL: IF t'e're tooRlns at the t0 to 15,
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Lg

deternlne what the next
glve it that nunber.

I{R. CARTER:

dnlve carefullg.

303
gequential e$ibit nunber ls and

And ultn tnat, we'I l  close. And

lProceedlngs adiourned at 6:15 p.n.l
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1 then l t 's l i l (elg tnat I  can l ivs utthln 30 dags, so I ' I l

e let gou Imou, tnolEh.

3 And ue also need copi$ of gour e$iblts snortlc.

4 IR. HNISEN: [fe'11 get then as soon as lle

5 can. Ue uould also asR for coples of cour Exnlbits 1, 2,

6 3, and also the coples of --

? Im. CARIER: I thlnl( I [,a$ solns to do that,

I uasn't I?

9 . $ilfiH: Inat uas the --

Lg l{R. HAIISEN: And also a copg of the docunent

11 that lh. Leenasten llas iugt refsrring to.

LZ tR. CARIER: All rlsht. Is that acceptable,

13 jrJst cour test reeults wlth regard to the sprlns qualitu?

14 lHE IfITNESS: I don't see ang problen

15 providins that.

16 fR. CARTER: Uith tnat, ue'I1 clme.

Lz !lR. $l$H: tlhg don't ue nake those an

18 e$lbit ,  then, l f  ue're soing to be providlns l t  to the

19 other side?

m Im. GARIER: If I can flnd out what nuDer

2l tnat uould be --

E tA dlscussion uas held off the record.l

23 !R. CARTER: lle'll nake those an exhtbit.

24 !R. HAI{SE[|: It's flne uith ne to stipulate

eS that it nac be an exhiblt uttl the water users nag

t
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1  C E R T I F I C A I  E

2

3

4
state of utan I

5  : s s .
Countc of Energ I

6

7
THIS IS I0 CERIIFY that the foregolngI H#?StglH-pFBiSJ*f; rbfi3$FtBF'.fi80fi8,E;o*HffiTt ?n ana

9 foF the State of Utah, reslding at Uest Jordan, Utah;

Lg That said proceedings t'ere reported bg ne in
Stenotupe and theneafter caused bc ne to be transcriDed

Ll lnto tgDewritins and that a fuII, tnue, and correct
transcription of said proceedinss so taken and

le tnanscribetl is set forth in tne fonegoing pges nunbered
fron 4 to 303, inclusive.

13
I firther certtfc that I an not of kln or

t4 otherlriee ffisociated $lth anu of the parties to said
caure of action, and that f an not lnterestetl in the

15 event thereof.

16 I|ITNESS llY HAIID and officlal seal at tlest
Jordan, Utah, this 26th dac of ilar$h, 199?.

L7

1B

19
Utah Licenee No. S?-LlgLZL-?Wt

29
llc connission E)oires:

2L June 19, 2600
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